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>e]Q^ <QSd_bc HUcUQbSX =b_e`& <QSe\di _V ;^WY^UUbY^W& K^YfUbcYdi _V D_ddY^WXQ]& KA
,
@QWeQb BQ^T H_fUb HUcUQbSX& ?^dUb^QdY_^Q\ 9YWYdQ\ BQR_bQd_bi& 8_fU^dbi& KA
-?OPN>@P
=YfU^ dXU `b_\YVUbQdY_^ _V ³px\vvpm\x´ Ux[ ³}yWpUvv'UU|\´ TYWYdQ\ QccYcdQ^dc U]R_TiY^W UfUbiTQi
]_RY\U dUSX^_\_Wi » Q^T dXU e^TU^YQR\U \_WYS dXQd edY\YcY^W f_YSU'QSdYfQdUT S_^db_\c Q^T Y^dUbVQSUc Y^
SQbc bUTeSUc dXU fYceQ\ Q^T ]Q^eQ\ TYcdbQSdY_^ _V Y^dUbQSdY^W gYdX Y^'fUXYS\U TUfYSUc » Yd Q``UQbc
Y^UfYdQR\U dXQd ^Uhd WU^UbQdY_^ fUXYS\Uc gY\\ RU U]R_TYUT Ri TYWYdQ\ QccYcdQ^dc Q^T edY\YcU c`_[U^
\Q^WeQWU Qc Q ]UdX_T _V Y^dUbQSdY_^( <b_] Q TUcYW^ `Ubc`USdYfU& TUVY^Y^W dXU \Q^WeQWU Q^T Y^dUbQSdY_^
cdi\U dXQd Q TYWYdQ\ TbYfY^W QccYcdQ^d cX_e\T QT_`d Yc S_^dY^WU^d _^ dXU b_\U dXQd dXUi `\Qi gYdXY^ dXU
c_SYQ\ VQRbYS Q^T S_^dUhd Y^ gXYSX dXUi QbU cYdeQdUT( MU dXUbUV_bU S_^TeSdUT Q aeQ\YdQdYfU& MYjQbT'_V'
Ej cdeTi d_ Uh`\_bU X_g TbYfUbc ]YWXd Y^dUbQSd \Y^WeYcdYSQ\\i gYdX Q ^QdebQ\ \Q^WeQWU TYWYdQ\ TbYfY^W
QccYcdQ^d( JgU^di'VYfU `QbdYSY`Q^dc Tb_fU V_b +* ]Y^edUc Y^ Q ]UTYe]'VYTU\Ydi TbYfY^W cY]e\Qd_b gXY\U
Y^dUbQSdY^W gYdX Q cdQdU'_V'dXU'Qbd& XYWX'Ve^SdY_^Y^W& S_^fUbcQdY_^Q\ TYWYdQ\ TbYfY^W QccYcdQ^d( 6\\
UhSXQ^WUc gUbU dbQ^cSbYRUT Q^T Q^Q\icUT ecY^W bUS_W^YcUT \Y^WeYcdYS dUSX^YaeUc& ceSX Qc TYcS_ebcU
Q^T S_^fUbcQdY_^ Q^Q\icYc& ^_b]Q\\i bUcUbfUT V_b Y^dUb`Ubc_^Q\ Y^fUcdYWQdY_^( BQ^WeQWU ecQWU `QddUb^c
TU]_^cdbQdU dXQd Y^dUbQSdY_^c gYdX dXU TYWYdQ\ QccYcdQ^d gUbU Ve^TQ]U^dQ\\i c_SYQ\ Y^ ^QdebU& gYdX
`QbdYSY`Q^dc QVV_bTY^W dXU QccYcdQ^d UaeQ\ c_SYQ\ cdQdec Q^T XYWX'\UfU\ S_W^YdYfU `b_SUccY^W SQ`QRY\Ydi(
<_b UhQ]`\U& `QbdYSY`Q^dc gUbU `_\YdU& QSdYfU\i S_^db_\\UT deb^'dQ[Y^W TebY^W dXU S_^fUbcQdY_^& Q^T
ecUT RQS['SXQ^^U\\Y^W& VY\\Ubc Q^T XUcYdQdY_^& Qc dXUi ]YWXd Y^ Xe]Q^ S_]]e^YSQdY_^( <ebdXUb]_bU&
`QbdYSY`Q^dc Uh`USdUT dXU TYWYdQ\ QccYcdQ^d d_ e^TUbcdQ^T Q^T `b_SUcc S_]`\Uh bUaeUcdc ]YdYWQdUT gYdX
XUTWY^W g_bTc Q^T Uh`bUccY_^c& Q^T `U``UbUT gYdX fQWeU \Q^WeQWU Q^T TUYSdYS bUVUbU^SUc bUaeYbY^W
cXQbUT S_^dUhdeQ\ Y^V_b]QdY_^ Q^T ]edeQ\ e^TUbcdQ^TY^W( <Y^TY^Wc QbU `bUcU^dUT Y^ cYh dXU]Uc gXYSX
U]UbWUT TebY^W dXU Q^Q\icYc » Ybe`h_Tg\aZ! eXfcbafXf5 ghea*gT^\aZ5 UTV^*V[TaaX__\aZ)! Y\__Xef! TaW!
[Xf\gTg\ba7!iTZhX!_TaZhTZX7!`\g\ZTg\aZ!eXdhXfgf!Q^T!cb_\gXaXff!TaW!ceT\fX( JXU bUce\dc SQ^ RU ecUT d_
Y^V_b] dXU TUcYW^ _V VedebU Y^'fUXYS\U ^QdebQ\ \Q^WeQWU cicdU]c& Y^ `QbdYSe\Qb d_ XU\` ]Q^QWU dXU
dU^cY_^ RUdgUU^ TUcYW^Y^W V_b Q^ U^WQWY^W TYQ\_WeU $Y]`_bdQ^d V_b dUSX^_\_Wi QSSU`dQ^SU% Q^T
TUcYW^Y^W V_b Q^ UVVUSdYfU TYQ\_WeU $Y]`_bdQ^d d_ ]Y^Y]YcU TYcdbQSdY_^ Y^ Q TbYfY^W S_^dUhd%(
4 ^QdebQ\ \Q^WeQWU Y^dUbVQSU5 TYWYdQ\ QccYcdQ^d5 c_SYQ\ 6?c5 TbYfY^W5 cY]e\QdY_^5 MYjQbT'_V'Ej(
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JXUbU Yc Q Wb_gY^W dU^TU^Si d_gQbTc Xe]Q^YcY^W Y^dUbQSdY_^c gYdX S_]`edUbc Q^T dUSX^_\_Wi& gYdX
]Q^i S_]]_^& UfUbiTQi TUfYSUc U]`\_iY^W ^QdebQ\ ]UdX_Tc _V Y^dUbQSdY_^& ceSX Qc c`UUSX(
6TfQ^SUc Y^ c`UUSX'bUS_W^YdY_^ dUSX^_\_WYUc& c`UUSX ci^dXUcYc& ^QdebQ\ \Q^WeQWU e^TUbcdQ^TY^W
$DBK% Q^T TYQ\_WeU ]Q^QWU]U^d _fUb bUSU^d iUQbc ]UQ^ dXQd ]_TUb^ f_YSU'ecUb Y^dUbVQSUc $LK?c%
QbU Y^SbUQcY^W\i `b_VYSYU^d& Q``QbU^d\i ^_ \_^WUb cdYV\UT Ri cdY\dUT& S_]]Q^T'RQcUT Y^`ed& ^_b `\QWeUT
Ri `__b c`UUSX bUS_W^YdY_^& Y^S_bbUSd `b_^e^SYQdY_^ _b bUc`_^cU \QdU^Si( DUfUbdXU\Ucc& Xe]Q^'
Wywz\| ³Wyx\|}Upyx´ » Qd \UQcd dXQd bUQ\YcUT Ri SebbU^d S_]]UbSYQ\\i QfQY\QR\U dUSX^_\_Wi » Yc cdY\\
_VdU^ bUcdbYSdUT d_ Q cY^W\U UhSXQ^WU& Y^YdYQdUT Ri dXU Xe]Q^ Y^dUb\_Sed_b& Y^ gXYSX Q bUaeUcd Yc ]QTU
Q^T dXU S_]`edUb TU\YfUbc Q^ Yc_\QdUT bUc`_^cU( ?^ S_^dbQcd& ceSSUccVe\ RY\QdUbQ\ Xe]Q^ TYQ\_WeU Yc
RQcUT _^ dXU S_\\QR_bQdYfU UVV_bd _V R_dX Y^dUbQSdQ^dc d_ U^cebU ]edeQ\ e^TUbcdQ^TY^W $7ecSX]UYUb #
A_``& ,*++%( HUSU^d UVV_bdc d_ U^XQ^SU dXU c_SYQ\ U\U]U^d _V LK? UhSXQ^WUc XQc cUU^ ]_TUb^ TUfYSUc
U]R_TYUT R ³px\vvpm\x´ Ux[ ³}yWpUvv'UU|\´ [pmpUv U}}p}Ux} $U(W( IYbY& 8_bdQ^Q UdS(%& Y]ReUT gYdX
Xe]Q^'vpu\ ³z\|}yxUvpp\}´( DUfUbdXU\Ucc& YV LK?c QbU d_ RUS_]U dbe\i ³}yWpUv´ $Qc Q``UQbc d_ RU dXU
SebbU^d TUcYbU%& dXUbU Yc Q ^UUT d_ RUddUb e^TUbcdQ^T dXU b_\U dXQd dXU X_cd dUSX^_\_Wi `\Qic gYdXY^
dXU c_SYQ\ VQRbYS Q^T S_^dUhd Y^ gXYSX Yd Yc cYdeQdUT( ?d Yc dXUbUV_bU Y]`_bdQ^d d_ e^TUbcdQ^T dXU
\Q^WeQWU Q^T \Y^WeYcdYS SXQbQSdUbYcdYSc dXQd `U_`\U Uh`USd d_ U]`\_i gXU^ QTTbUccY^W Q^T Y^dUbQSdY^W
gYdX ceSX Q cicdU]4 dXYc gY\\ ^QdebQ\\i Y^V\eU^SU dXU \Q^WeQWU Q^T \Y^WeYcdYS SXQbQSdUbYcdYSc dXQd dXU
cicdU] cX_e\T QT_`d Y^ bU`\i(
&%& 9LBB@E
I`UUSX Yc Q `_gUbVe\ SQdQ\icd » Yd Yc _^U _V dXU aeY^dUccU^dYQ\ ]Qb[Ubc _V Xe]Q^^Ucc Q^T dXU `bY]Qbi
]UQ^c _V c_SYQ\ YTU^dYVYSQdY_^ Q]_^Wcd Xe]Q^c $7QbdXUc& +311%( <b_] UQb\i Y^VQ^Si& Xe]Q^c QbU QR\U
d_ TYVVUbU^dYQdU c`UUSX'\Y[U c_e^Tc Vb_] _dXUb c_e^Tc Y^ dXUYb U^fYb_^]U^d& X_^Y^W Y^ _^ dXU c_e^T _V
dXUYb _g^ ]_dXUb $C__^& Ud Q\(& +33-%& Q^T ecU dXYc d_ ]QY^dQY^ Q cU^cU _V `bUcU^SU& UfU^ gXU^ dXUYb
fYceQ\ VYU\T Yc QRcU^d _b _RcSebUT $8XY_^& +333%( 6c Xe]Q^c TUfU\_` Q^T Wb_g& dXUi bQ`YT\i QSaeYbU dXU
QRY\Ydi d_ UhdbQSd cQ\YU^d& c_SYQ\\i'bU\UfQ^d& `QbQ\Y^WeYcdYS SeUc Vb_] c`UUSX $7QbdXUc& +311% » UfU^
TebY^W \Y]YdUT Uh`_cebU » RQcUT _^ f_SQ\ SXQbQSdUbYcdYSc ceSX Qc `YdSX& SQTU^SU& c`UUSX bQdU Q^T
f_\e]U& Q^T ecU dXUcU d_ `b_fYTU cicdU]QdYS Q^T XYWX\i S_]`U\\Y^W WeYTQ^SU V_b TUdUb]Y^Y^W WU^TUb&
`Ubc_^Q\Ydi Q^T U]_dY_^'c`USYVYS QSdY_^c $DQcc # 7bQfU& ,**/%( ;hdU^cYfU bUcUQbSX XQc TU]_^cdbQdUT
dXQd Xe]Q^c Q``UQb d_ RU e^QR\U d_ _fUbS_]U dXUcU Uf_\edY_^Qbi Y^cdY^Sdc& Q^T RUXQfU d_gQbTc f_SQ\
eddUbQ^SUc Vb_] Q S_]`edUb Y^ Q cY]Y\Qb ]Q^^Ub& QcSbYRY^W Xe]Q^\Y[U SXQbQSdUbYcdYSc Q^T QddU^TY^W d_
dQ\[Y^W ]QSXY^Uc Qc YV dXUi gUbU Y^dUbQSdY^W gYdX Q^_dXUb Xe]Q^ $DQcc # 7bQfU& ,**/%( KcY^W f_YSUc
Q^T c`UUSX Qc Q ]UTYe] V_b Xe]Q^'S_]`edUb Y^dUbQSdY_^ XQc dXUbUV_bU Q\\_gUT Y^dUbVQSU TUcYW^Ubc
d_ Uh`\_Yd dXYc RUXQfY_eb& gYdX UfYTU^SU ceWWUcdY^W dXQd [p]]\|\x [pmpUv ³z\|}yxUvpp\}´ » SbUQdUT Ri
fQbiY^W dXU f_SQ\ SXQbQSdUbYcdYSc Q^T \Q^WeQWU S_^dU^d _V c`_[U^ \Q^WeQWU Y^dUbVQSUc » SQ^ Y^V\eU^SU
|}® z\|]y|wUxW\® v\U|xpxm Ux[ \\x Wyx}w\|}´ Vpxm oUVp} $DQcc # 7bQfU& ,**/%(
IdUQTi Y]`b_fU]U^dc Y^ c_VdgQbU Y^dUWbQdY_^& `Ubc_^Q\YcQdY_^ Q^T S_^dUhd QgQbU^Ucc _fUb bUSU^d
TUSQTUc ]UQ^ dXQd& Y^ QTTYdY_^ d_ Y]`b_fU]U^dc Y^ \Y^WeYcdYS `b_VYSYU^Si& ]_TUb^ c`UUSX'RQcUT
px\|]UW\} U|\ Uv}y V\Wywpxm pxW|\U}pxmv ³px\vvpm\x´ Ux[ }yWpUvv UU|\± 3op} oU} \xUVv\[ wy|\ 
z\|U}p\ }zyu\x vUxmUm\ px\|]UW\}® Ux[ o\|Uv[\[ U }op] yU|[} o\ ³px\vvpm\x z\|}yxUv U}}p}Ux´ 
`QbQTYW] $7U\\UWQbTQ& ,*+.%( ?^TUUT& dXUbU Yc Q Wb_gY^W ^e]RUb _V 6bdYVYSYQ\ ?^dU\\YWU^SU $6?% QccYcdQ^dc
» ceSX Qc 6\UhQ& 8_bdQ^Q Q^T IYbY » U]R_TiY^W c_'SQ\\UT ³}wU|´ \Woxyvym& dXQd QbU Y]ReUT gYdX



































































QddU^T d_ S_]]e^YSQdYfU VUUTRQS[ WYfU^ Ri dXUYb Y^dUb\_Sed_bc Q^T QTQ`d dXUYb _^W_Y^W Q^T
ceRcUaeU^d S_]]e^YSQdYfU RUXQfY_eb d_ dXUYb ^UUTc(
<b_] Q `bQW]QdYS `_Y^d _V fYUg& c`UUSX'VU}\[ px\|]UW\} Uv}y U]]y|[ ³oUx[']|\\´ Ux[ ³\\}']|\\´
Y^dUbQSdY_^ Q^T QbU dXUbUV_bU _VdU^ VQf_ebUT Ri TUcYW^Ubc _V S_]`edUbc _b Y^dUbVQSUc Y^dU^TUT V_b
TU`\_i]U^d Y^ cYdeQdY_^c Q\bUQTi `_cY^W XYWX \UfU\c _V fYceQ\ Q^T)_b ]Q^eQ\ TU]Q^T& ceSX Qc TbYfY^W(
=YfU^ dXU TU]Q^Tc Q\bUQTi `\QSUT _^ TbYfUbc& dXUbU Yc Q^ Y^Y]YdQR\U QddbQSdY_^ Q^T e^TU^YQR\U \_WYS Y^
edY\YcY^W c`UUSX gXU^ Y^dUbQSdY^W gYdX Y^'fUXYS\U dUSX^_\_Wi( ?^TUUT& Y^'fUXYS\U c`UUSX'RQcUT
Y^dUbVQSUc XQfU RUU^ S_]]_^\i Uh`\_bUT V_b ]_RY\U `X_^U TYQ\\Y^W& ^QfYWQdY_^ TUcdY^QdY_^ U^dbi&
U]QY\ `b_SUccY^W Q^T ]ecYS cU\USdY_^ dQc[c gXY\U TbYfY^W5 de^Y^W dXU bQTY_ Q^T QTZecdY^W S\Y]QdU
S_^db_\ XQfU Q\c_ RUU^ UhQ]Y^UT $7Qbs^ # =bUU^& ,**0%( 6 S_]]_^ S_^cU^cec Yc dXQd ecY^W c`UUSX'
RQcUT Y^dUbVQSUc Y^ SQbc Y]`b_fUc TbYfY^W `UbV_b]Q^SU $Y^TYSQdUT Ri bUTeSUT \Q^U Q^T c`UUT
fQbYQdY_^%& U^XQ^SUc cUS_^TQbi dQc[ `UbV_b]Q^SU $U(W( VUgUb ^QfYWQdY_^Q\ Ubb_bc%& bUTeSUc g_b[\_QT
Q^T Y]`b_fUc UiU W\Q^SU RUXQfY_eb $Y(U( \Ucc UiUc'_VV'b_QT dY]U%& S_]`QbUT d_ ]Q^eQ\ Y^dUbVQSUc
$7Qbs^ # =bUU^& ,**0%( DUfUbdXU\Ucc& Yd Yc bUS_W^YcUT dXQd Y^'fUXYS\U c`UUSX bUS_W^YdY_^ dUSX^_\_Wi
Q^T S_^db_\c T_ ^_d Ve\\i ^UWQdU dXU XQjQbTc _V dQ\[Y^W gXY\U TbYfY^W » ecY^W Q^ Y^'fUXYS\U c`UUSX
Y^dUbVQSU d_ TYSdQdU dUhd ]UccQWUc _b U]QY\c& V_b UhQ]`\U& Yc cdY\\ \Y[U\i d_ S_^dbYRedU d_ U\UfQdUT \UfU\c
_V S_W^YdYfU TU]Q^T® opWo oU} o\ zy\xpUv y [p\| U [|p\|´} S_W^YdYfU QddU^dY_^ QgQi Vb_] dXU
TbYfY^W dQc[ $IdbQiUb& Ud Q\(& ,*+.%(
&%' ;>HGFJD />NO
DUUT\Ucc d_ cQi& Yd Yc `_ccYR\U d_ U^fYcQWU Q VedebU cSU^QbY_ gXUbU SQbc QbU U]R_TYUT Ri Qed_^_]_ec&
f_YSU'U^QR\UT TYWYdQ\ TbYfY^W QccYcdQ^dc& ]eSX \Y[U SebbU^d `Ubc_^Q\ ]_RY\U TUfYSUc& dXQd QSd Qc Q [Ui
Y^dUbVQSU RUdgUU^ TbYfUb Q^T SQb& dXUbURi ce``_bdY^W TbYfUbc TebY^W `bY]Qbi Q^T cUS_^TQbi dQc[
UhUSedY_^( IeSX cicdU]c U|\ vpu\v y \xUVv\ ³oUx[']|\\´ Ux[ ³\\}']|\\´ yz\|Upyx y] \opWv\ Wyx|yv}® 
Qc gU\\ Qc `b_fYTY^W Q\\ ]Q^^Ub _V Y^V_b]QdY_^& ceSX Qc ^QfYWQdY_^ QTfYSU& dbQfU\ e`TQdUc& fUXYS\U
cdQdec gQb^Y^Wc& Y^V_dQY^]U^d cUbfYSUc UdS( ?d Yc Q^dYSY`QdUT dXQd TYWYdQ\ TbYfY^W QccYcdQ^dc g_e\T Q\c_
c_SYQ\\i U^WQWU TbYfUbc Q^T [UU` dXU] Q``bQYcUT _V `Ubc_^Q\ Y^V_b]QdY_^ $U(W( ^Ugc& TYQbi
Q``_Y^d]U^dc& U]QY\c& c_SYQ\ ]UTYQ e`TQdUc UdS(%( C_bU_fUb& _^U g_e\T Uh`USd Y^dUbQSdY_^c d_ RU
Y^YdYQdUT Ri UYdXUb dXU Xe]Q^ Y^dUb\_Sed_b _b dXU TYWYdQ\ QccYcdQ^d Q^T VQSY\YdQdUT edY\YcY^W VbUU'V\_gY^W&
S_^fUbcQdY_^Q\ \Q^WeQWU& Q[Y^ d_ S_^fUbcY^W gYdX Q \_aeQSY_ec `QccU^WUb(
"voymo o\ WyxW\z y] U ³Uvupxm WU|´ p} xy x\® z|\py} wUxp]\}Upyx} oU\ V\\x }pmxp]pWUxv 
S_^cdbQY^UT Ri dUSX^_\_WYSQ\ \Y]YdQdY_^c( <_b UhQ]`\U& U\USdb_^YS f_YSU Q\Ubd cicdU]c gUbU Y^cdQ\\UT Y^
8Xbic\Ub& 9_TWU Q^T DYccQ^ SQbc Qc UQb\i Qc dXU +32*c& Red _^\i _VVUbUT Q fUbi \Y]YdUT bQ^WU _V fUbRQ\
Q\Ubdc Q^T gQb^Y^Wc& \QS[Y^W Q^i TYcSUb^YR\U ³px\vvpm\xW\´ y| pxUbQSdYfYdi( C_bU bUSU^d Y^dUbQSdYfU
UhQ]`\Uc $U(W( f_YSU QSdYfQdUT ^QfYWQdY_^ cicdU]c% _VdU^ bUaeYbUT TbYfUbc d_ \UQb^ c`USYVYS S_]]Q^T'
RQcUT f_SQRe\Qbi& Red ^UfUbdXU\Ucc XQfU ceVVUbUT Vb_] `__b c`UUSX bUS_W^YdY_^ Q^T Y^S_bbUSd
`b_^e^SYQdY_^5 ceSX TUfYSUc gUbU Q\c_ c_SYQ\\i Q^T S_^dUhdeQ\\i YW^_bQ^d( >_gUfUb& gYdX ]_bU bUSU^d
\WoxyvympWUv U[UxW\w\x}® o\ yzpUx p\ y] Ux px\|UWp\® ³}\v]'UU|\´ \opWv\ \xp® opWo UW} 
Qc Q^ QccYcdQ^d& QTfYc_b& _b S_]`Q^Y_^ d_ TbYfUbc& Yc bQ`YT\i RUS_]Y^W Q^ U^WY^UUbY^W bUQ\Ydi(
&%( 6RBNRFBS KC 9PQAT
JXUbU Yc Y^SbUQcY^W Y^dUbUcd Y^ ^QdebQ\ \Q^WeQWU Y^dUbVQSUc Y^ fUXYS\Uc( >_gUfUb& Yd Yc e^S\UQb X_g
TbYfUbc gY\\ bUc`_^T d_ Q^T Y^dUbQSd gYdX Q^ _]^Y`bUcU^d c`_[U^ fUXYS\U U^dYdi dXQd U^WQWUc Q^T



































































SQ\U^TQb( JXU TU]Q^TY^W ^QdebU _V dXU S_^SebbU^d TbYfY^W dQc[& Y^ `QbdYSe\Qb& ]UQ^c dXQd Y^dUbQSdY_^c
]Qi RU Y^V\eU^SUT Ri VQSd_bc ceSX Qc TYfYTUT QddU^dY_^& XYWX g_b[\_QT Q^T bUcdbYSdUT `XicYSQ\ `_cdebU(
?^YdYQ\ Y^'fUXYS\U LK? U^aeYbYUc XQfU dU^TUT d_ S_^cYTUb dXU c`USYVYSYdi _V Y^'fUXYS\U c`UUSX Y^dUbVQSUc&
V_b UhQ]`\U& Uh`\_bY^W dXU UVVUSd _V SQb f_YSU U]_dY_^ _^ TbYfUb RUXQfY_eb& g_b[\_QT _b `UbV_b]Q^SU
$DQcc& Ud Q\(& ,**/%& _b S_^cYTUbUT SUbdQY^ ecU'SQcUc _b Ve^SdY_^Q\Ydi& ceSX Qc TUdUb]Y^Y^W dXU \UQcd
TYcdbQSdY^W& _b ]_cd `bUVUbbUT& f_YSU V_b TU\YfUbY^W ^QfYWQdY_^Q\ QTfYSU d_ TbYfUbc $BQbWU # 7eb^Udd&
,*+-5 BQbWU # 7eb^Udd& ,*+.%( C_bU_fUb& ]eSX _V dXU SebbU^d bUcUQbSX XQc bU\YUT e`_^ cU\V'bU`_bdUT&
ceRZUSdYfU bQdY^W cSQ\Uc d_ U\YSYd bUce\dc( ?^ S_^dbQcd& gU edY\YcU Q ]_bU US_\_WYSQ\\i fQ\YT Q``b_QSX d_
Uh`\_bU dXU WU^UbQ\ SXQbQSdUb _V dXU gQic dXQd TbYfUbc c`UQ[ gYdX dXU dUSX^_\_Wi gXY\U dXUi
e^TUbdQ[U dXU b_edY^U QSdYfYdYUc _V TbYfY^W( JXU QY] Yc d_ ecU dXU VY^TY^Wc d_ TUdUb]Y^U dXU b_\U dXQd
dXU cicdU] `\Qic gYdXY^ dXU S_^dUhd Y^ gXYSX Yd Yc cYdeQdUT Q^T ecU dXYc d_ Y^V_b] VedebU TUcYW^(
J_ QSS_]`\YcX dXYc& gU S|\U\[ Ux Uyxywy}® ³opmov'px\vvpm\x´® [pmpUv [|ppxm U}}p}Ux \wzvypxm 
U xU|Uv vUxmUm\® Wyx\|}UpyxUv }z\\Wo px\|]UW\® WUvv\[ ³%Up[´ ½opWo U} UVV|\pU\[ y ³5p[´ ]y| 
dXU cdeTi%( FQbdYSY`Q^dc gUbU Y^fYdUT d_ TbYfU Q\_^W Q ]_d_bgQi cSU^QbY_ Y^ Q ]UTYe] VYTU\Ydi TbYfY^W
cY]e\Qd_b gXY\U ecY^W dXU cicdU] $gXYSX gQc TU\YfUbUT ecY^W Q MYjQbT'_V'Ej Q``b_QSX%& Q^T Y^dUbQSd
gYdX Yd Qc dXUi ]YWXd cX_e\T ceSX Q cicdU] UhYcd Y^ dXU bUQ\ g_b\T( 6\\ fUbRQ\ Y^dUbQSdY_^c gUbU
ceRcUaeU^d\i dbQ^cSbYRUT Q^T Q^Q\icUT ecY^W bUS_W^YcUT \Y^WeYcdYS dUSX^YaeUc& ceSX Qc TYcS_ebcU Q^T
S_^fUbcQdY_^ Q^Q\icYc& ^_b]Q\\i bUcUbfUT V_b Y^dUb`Ubc_^Q\ Y^fUcdYWQdY_^(
9ebY^W dXU Q^Q\icYc& cYh dXU]Uc U]UbWUT( JXUcU QbU4 Ybe`h_Tg\aZ! eXfcbafXf5 ghea*gT^\aZ5 UTV^*
V[TaaX__\aZ)! Y\__Xef! TaW! [Xf\gTg\ba7! iTZhX! _TaZhTZX7! `\g\ZTg\aZ! eXdhXfgf! Q^T! cb_\gXaXff! TaW! ceT\fX+
HUce\dc Q^T Q^Q\icYc QbU dXec `bUcU^dUT gYdXY^ dXUcU dXU]Uc dXb_eWX_ed dXU `Q`Ub( <_b UQSX dXU]U&
gU VYbcd TUcSbYRU UQSX S_^cdbeSd& Q^T dXU^ XYWX\YWXd c_]U _V dXU cQ\YU^d VUQdebUc _V dXU \Q^WeQWU dXQd
U]UbWUT RUdgUU^ LYT Q^T dXU `QbdYSY`Q^dc dXQd TUVY^UT dXU RUXQfY_eb( ;hSUb`dc Vb_] dXU
zU|pWpzUx}´ px\|UWpyx} po 5p[ U|\ Y^S\eTUT& QSS_]`Q^YUT gYdX bU\UfQ^d \YdUbQdebU TbQg^ Vb_] dXU
VYU\Tc _V R_dX Xe]Q^ S_]]e^YSQdY_^ Q^T Xe]Q^'S_]`edUb Y^dUbQSdY_^ $>8?%(
/| px\xpyx px z|\}\xpxm op} y|u p} xy y z|yp[\ U z|\}W|pzp\ wy[\v y] ³Uvupxm WU|}´ _b
S_]`bUXU^cYfU WeYTU\Y^Uc5 ^_b T_ gU `bUce]U d_ bUc_\fU dXU dXU_bUdYSQ\ TURQdU S_^SUb^Y^W dXU
]_dYfQdY_^ RUXY^T c_SYQ\ RUXQfY_eb TYbUSdUT d_gQbTc S_]`edUbc Q^T dUSX^_\_Wi( HQdXUb& gU QY] d_
Uh`_cU ^_fU\& aeQ\YdQdYfU Y^cYWXdc& RQcUT _^ dXU U]`YbYSQ\ _RcUbfQdY_^ _V ^QdebQ\ \Q^WeQWU Y^dUbQSdY_^c
gYdX Q^ Qed_^_]_ec TYWYdQ\ TbYfY^W QccYcdQ^d& Q^T `b_fYTU Q Rb_QT Q^T bYSX `Q\UddU V_b TUcYW^Ubc _V
VedebU ^QdebQ\ \Q^WeQWU Y^dUbVQSUc& `QbdYSe\Qb\i Y^ cYdeQdY_^c gXUbU dXUcU QbU Y^dU^TUT V_b TU`\_i]U^d




































































JXU cdeTi d__[ `\QSU Y^ Q ]UTYe]'VYTU\Ydi& VYhUT'RQcUT TbYfY^W cY]e\Qd_b Qd dXU K^YfUbcYdi _V
D_ddY^WXQ]& Q^T edY\YcUT Q cdQ^TQbT KA ]_d_bgQi cSU^QbY_ $<YWebU +%( JgU^di'VYfU cU\V'cU\USdY^W
f_\e^dUUbc d__[ `Qbd& S_]`bYcY^W +3 ]Q\U Q^T 0 VU]Q\U TbYfUbc( 6\\ `QbdYSY`Q^dc gUbU ^QdYfU _b V\eU^d
;^W\YcX c`UQ[Ubc( JXU QWU _V `QbdYSY`Q^dc fQbYUT » U\UfU^ `QbdYSY`Q^dc gUbU QWUT RUdgUU^ -* Q^T .*&
VYfU RUdgUU^ .+ Q^T /*& Q^T ^Y^U gUbU _fUb /*5 ]UTYQ^ QWU bQ^WU gQc .+'/* iUQbc _\T » Q\dX_eWX QWU
gQc ^_d S_^cYTUbUT Qc Q^ Y^TU`U^TU^d fQbYQR\U( 6\\ `QbdYSY`Q^dc XU\T Q fQ\YT TbYfY^W \YSU^SU Q^T gUbU
Uh`UbYU^SUT Q^T QSdYfU TbYfUbc $]UQ^ Q^^eQ\ ]Y\UQWU gQc 100*%( FQbdYSY`Q^dc gUbU bUY]RebcUT gYdX
k+/ $=7F% _V cX_``Y^W f_eSXUbc Qc S_]`U^cQdY_^ V_b dXUYb dY]U(
'%& 0FDFP>H 0NFRFJD -OOFOP>JP# 4#+*5
JXU TYWYdQ\ TbYfY^W QccYcdQ^d& ³%Up[´ ½}oy|\x\[ y ³5p[´ TebY^W dXU cdeTi%& gQc S_^SU`deQ\YcUT Qc Q
XYWX'Ve^SdY_^Y^W& c_SYQ\\i'\xUVv\[ U|p]pWpUv px\vvpm\xW\± * U} [\}W|pV\[ y zU|pWpzUx} U} ·U ]vv 
_`UbQdY_^Q\& `b_d_di`U ^QdebQ\ \Q^WeQWU cicdU] SebbU^d\i e^TUb TUfU\_`]U^d Ri Q ]QZ_b SQb
wUx]UW|\|¸® V ]y| o\ z|zy}\ y] o\ px\}pmUpyx® U} W|\U\[ }pxm U 6pU|['_V'Ej Q``b_QSX(
MYjQbT'_V'Ej cY]e\QdY_^ Yc Q `_`e\Qb& gU\\'UcdQR\YcXUT dUSX^YaeU& S_]]_^\i U]`\_iUT d_ Uh`\_bU
VedebU dUSX^_\_Wi S_^SU`dc( JXYc dUSX^YaeU XQc RUU^ ecUT ceSSUccVe\\i d_ UfQ\eQdU `b_`_cUT TUcYW^
S_^SU`dc Qc gU\\ Qc S_^TeSd ecUb QSSU`dQ^SU cdeTYUc _^ VY^Q\YcUT Y^dUbVQSU TUcYW^c $9QX\RrS[& Ud Q\(&
+33-%( ?^ Q di`YSQ\ MYjQbT'_V'Ej cdeTi Y^fUcdYWQdY^W c`UUSX'RQcUT dUSX^_\_Wi& Q Xe]Ux ³pU|[´ 
cY]e\QdUc dXU c`UUSX cicdU] Ri TU\YfUbY^W fUbRQ\ `b_]`dc Q^T bUc`_^TY^W d_ ecUb S_]]Q^Tc Q^T
eddUbQ^SUc bU]_dU\i fYQ Q S_]`edUb _b Y^dUbS_]& Y^ Q ]Q^^Ub ceSX dXQd dXU ecUb RU\YUfUc dXQd
bUc`_^cUc QbU cicdU] WU^UbQdUT $AU\\Ui& +32.%(
9ebY^W dXU cdeTi& dXU ³5p[ cicdU]´ S_]`bYcUT dg_ IQ]ce^W dQR\Ud S_]`edUbc& _^U _V gXYSX gQc
\_SQdUT gYdXY^ dXU TbYfY^W cY]e\Qd_b Q^T S_^^USdUT d_ \_eTc`UQ[Ubc `_cYdY_^UT Y^cYTU dXU fUXYS\U(
=__W\U >Q^W_edc c_VdgQbU gQc ecUT d_ `b_fYTU dg_'gQi f_YSU Q^T _^U'gQi fYTU_ SXQd Ve^SdY_^Q\Ydi
RUdgUU^ dXU `QbdYSY`Q^d Q^T Q `b_VUccY_^Q\ ]Q\U UWy| ½³0UVvy´%& cYdeQdUT _ed _V cYWXd Y^ Q ^UQbRi
\QR_bQd_bi& gX_ XQT dXU cUS_^T IQ]ce^W dQR\Ud $cUU <YWebU +% » FQR\_ S_e\T cUU Q^T XUQb
`QbdYSY`Q^dc& gXUbUQc `QbdYSY`Q^dc S_e\T _^\i XUQb FQR\_( 6 cUS_^T `Ubc_^ QSS_]`Q^YUT FQR\_ Q^T
gQc bUc`_^cYR\U V_b bUdbYUfY^W VQSdc Q^T VYWebUc Y^ bUQ\ dY]U& Qc TYSdQdUT Ri dXU S_ebcU _V dXU
S_^fUbcQdY_^ $U(W( \_SQdY^W bUaeUcdUT ]ecYS dbQS[c& `b_fYTY^W VebdXUb TUdQY\c QR_ed ^Ugc YdU]c&
bUcUQbSXY^W Q^cgUbc d_ c`USYVYS aeUcdY_^c UdS(%& Q^T ce``\iY^W dXUcU TUdQY\c d_ FQR\_(
» ;h`UbY]U^dQ\ cUd e`& cX_gY^W TbYfY^W cY]e\Qd_b gYdX ]_d_bgQi cSU^QbY_ $\UVd% Q^T LYT QSd_b
Q^T QccYcdQ^d $bYWXd%
9ebY^W UQSX TbYfU& dXU =__W\U >Q^W_edc Y^dUbVQSU gQc _RcSebUT& Red dXU TUfYSU YdcU\V bU]QY^UT Y^
`\QY^ cYWXd d_ TbYfUbc Y^ _bTUb d_ z|yp[\ U UxmpVv\ }y|W\ ]y| ³5p[´ \|UxW\}° op} wp}[p|\Wpyx U} 
\xoUxW\[ V y\|v ³px}Uvvpxm´ o\ }}\w px ]|yx y] zU|pWpzUx}± 2}\w |\}zyx}\} \|\ m\x\|U\[ 



































































`XbQcY^W $Qf_YTY^W Ve\\ S_^fUbcQdY_^Q\ fUb^QSe\Qb%& Q^T gUbU TU\YfUbUT Y^ Q S_^db_\\UT VQcXY_^ ecY^W Q
ceRd\U S_]`edUb Y^V\UhY_^& X_^UT dXb_eWX UhdU^cYfU dbQY^Y^W Q^T `bQSdYSU cUccY_^c& d_ UhSUUT SebbU^d
cdQdU'_V'dXU'Qbd ^QdebQ\ \Q^WeQWU c`UUSX Y^dUbVQSUc( FQR\_ gQc Y^cdbeSdUT d_ bUc`_^T d_ Q\\ TbYfUb
bUaeUcdc Q^T Qf_YT Q^i S\Y^YSQ\& _ed'_V'[ywUpx |\}zyx}\}® }Wo U} ·2y||± * [yx´ x[\|}Ux[¸® yo\| 
dXQ^ Y^ dXU UfU^d _V dUSX^YSQ\ `b_R\U]c(
FQbdYSY`Q^dc e^TUbd__[ , TbYfUc& UQSX \QcdY^W Q``b_hY]QdU\i / ]Y^edUc& d_ Uh`\_bU Q^i TYVVUbU^SUc Y^
o\p| V\oUpy| U]\| |\|xpxm y U ³]UwpvpU|´ }}\w5 TbYfUbc gUbU U^WQWUT Y^ _dXUb TbYfY^W'bU\QdUT
QSdYfYdYUc TebY^W dXU RbUQ[ RUdgUU^ LYT TbYfUc( 7_dX LYT TbYfUc d__[ `\QSU _^ Q KA'cdi\U ]_d_bgQi&
Q\dX_eWX dXUbU gUbU ceRd\U TYVVUbU^SUc RUdgUU^ dXU dg_ cSU^QbY_c& ceSX Qc dXU f_\e]U _V _dXUb b_QT
ecUbc Q^T WU^UbQ\ b_QT S_ebcU $<YWebU +%( E^SU `QbdYSY`Q^dc gUbU UcdQR\YcXUT Q^T S_]V_bdQR\U gYdXY^






`biX`Xagf+!9f!lbhe! \agX__\ZXag!Tff\fgTag! B!VTa![X_c!lbh!j\g[! \a!VTe! gTf^f!TaW!bg[Xe! gTf^f!Tf!
jX__+! ?be! XkT`c_X)! B! [TiX! TVVXff! gb! `TaTZX! lbhe! VT_XaWTe)! eX`\aWXef)! be! lbhe! YTibhe\gX!
opnbpJlq",kQJqQ"qJ|"|Qq"sn"kQs"lQ"jmn{"sdJs"|ny"LJm"dQJp"JmP"ymPQpqsJmP"lQ¢!
6cce]Y^W Q^ QVVYb]QdYfU bUc`_^cU gQc bUSUYfUT Vb_] dXU `QbdYSY`Q^d& LYT cQYT ¡%pQJs"-dJmj"|ny¢ Q^T
dXU `QbdYSY`Q^d gQc Y^cdbeSdUT d_ cdQbd TbYfY^W(!
9ebY^W UQSX TbYfU& LYT Y^YdYQdUT S_^fUbcQdY_^ ecY^W dXU cQ]U _`U^Y^W WQ]RYdc V_b UQSX `QbdYSY`Q^d $cUU
JQR\U +%& gXYSX gUbU `bUcU^dUT Qd Q``b_hY]QdU\i dXU cQ]U& `bUTUVY^UT dY]Uc dXb_eWX_ed UQSX TbYfU(
>_gUfUb& dXU Y^dUbS_ebcU ^QdebQ\\i TUfU\_`UT TYVVUbU^d\ VU}\[ yx zU|pWpzUx´} |\}zyx}\}± "vv 
Y^dUbZUSdY_^c bUaeYbUT Q bUc`_^cU Vb_] `QbdYSY`Q^dc& gX_ gUbU Y^fYdUT d_ Y^dUbQSd gYdX dXU cicdU]



































































( 8BOQHPO >JA -J>HTOFO
&UWo zU|pWpzUx´} px\|UWpyx} po 5p[ \|\ |Ux}W|pV\[ d_ U^QR\U ceRcUaeU^d S_^dU^d Q^T dXU]QdYS
S_TY^W& bQdXUb dXQ^ U]`\_iY^W cdbYSd S_^fUbcQdY_^ Q^Q\icYc $86% S_^fU^dY_^c $@UVVUbc_^& ,**.%( 6
S_^dU^d Q^Q\icYc Q``b_QSX gQc dXU^ ecUT d_ SbUQdU Q S_]`bUXU^cYfU e^TUbcdQ^TY^W _V dXU TQdQ
$MY\[Y^c_^& ,*++%( 6\dX_eWX `QbdYSY`Q^d TU]_WbQ`XYSc fQbYUT $QWU& WU^TUb UdS(%& dXYc gQc ^_d Y^S\eTUT
Qc Q VQSd_b TebY^W dXU Q^Q\icYc Qc Yd gQc ^_d S_^cYTUbUT Qc Q `bY]Qbi QY] _V dXU bUcUQbSX(
JXU ceRcUaeU^d cUSdY_^c TUcSbYRU dXU cYh dXU]Uc dXQd U]UbWUT& gXYSX U^S_]`Qcc dXU cQ\YU^d VUQdebUc
_V dXU \Q^WeQWU dXQd U]UbWUT V\\\x 5p[ Ux[ o\ zU|pWpzUx}± &|UW} ]|yw o\ zU|pWpzUx}´ 
Y^dUbQSdY_^c gYdX LYT QbU Y^S\eTUT Q^T QSS_]`Q^YUT gYdX bU\UfQ^d \YdUbQdebU Vb_] dXU VYU\Tc _V R_dX
Xe]Q^ S_]]e^YSQdY_^ Q^T >8?( ?d Yc g_bdX XYWX\YWXdY^W dXQd dXU UhQ]`\Uc T_ ^_d `b_fYTU Q^
UhXQecdYfU \Ycd _V Q\\ dXU _SSebbU^SUc Y^ gXYSX dXUi XQfU U]UbWUT& Red bQdXUb `b_fYTU Q bU`bUcU^dQdY_^
_V gXQd UhYcdc gYdXY^ dXU dbQ^cSbYRUT TQdQ(


















5p[´} yz\xpxm cdQdU]U^dc $cUU JQR\U +% gUbU WU^UbQ\\i V_b]e\QdUT Qc aeUcdY_^c Q^T dXUbUV_bU



































































zU|pWpzUx}´ pxpdYQ\ bUc`_^cUc( ?d Yc UfYTU^d dXQd dXUbU gUbU Q gYTU fQbYUdi _V bUc`_^cUc Vb_]
`QbdYSY`Q^dc& gXYSX SQ^ RU SQdUW_bYcUT Qc S_^VYb]QdY_^c& cU]Y'S_]]YddUT Q^T `_\YdU `XbQcUc $cUU
JQR\U , V_b UhQ]`\Uc%( <baY\e`Tg\baf di`YSQ\\i S_]`bYcU cX_bd `XbQcUc _b _^U'g_bT bUc`_^cUc » ceSX
Qc lXf& lXT[& ZeXTg » gXYSX QbU ecUT d_ S_^VYb] c_]UdXY^W dXQd XQc RUU^ cQYT& QS[^_g\UTWU dXQd dXU
S_]]U^d _b bUaeUcd XQc RUU^ e^TUbcd__T& _b Y^TYSQdU Q``b_fQ\ Q^T cQdYcVQSdY_^ gYdXY^ dXU
Y^dUbQSdY_^(
LX`\*Vb``\ggXW!c[eTfXf QbU Q\c_ UfYTU^d Q]_^Wcd zU|pWpzUx}´ bUc`_^cUc& ceSX Qc VTa!Wb Q^T j[l!
abg( JXUcU QbU \Ucc TUVY^YdYfU dXQ^ S_^VYb]QdY_^c& Red cXQbU Q cY]Y\Qb Ve^SdY_^( ?^ S_^dbQcd d_
S_^VYb]QdY_^c& X_gUfUb& cU]Y'S_]]YddUT `XbQcUc ceWWUcd dXQd Q\dUb^QdYfUc SQ^ RU e^TUbdQ[U^( <_b
\Uwzv\® px |\}zyx}\ y ·yv[ y vpu\ y vp}\x y }yw\ w}pW«¸® ·\}¸ z|yp[\} U [\]pxpp\ 
QS[^_g\UTWU]U^d Vb_] dXU zU|pWpzUx® o\|\U} ·WUx [y¸ }mm\}} oU xy vp}\xpxm y w}pW® y| 
\YcdU^Y^W d_ c_]UdXY^W U\cU Y^cdUQT& ceSX Qc dXU ^Ugc XUQT\Y^Uc& g_e\T Q\c_ RU Q^ QSSU`dQR\U
_edS_]U( JXUcU cU]Y'S_]]YddUT `XbQcUc Q\c_ cXQbU cY]Y\QbYdYUc gYdX `_\YdU bUc`_^cUc( F_\YdU
bUc`_^cUc QbU di`YSQ\\i cYW^YVYUT Ri dXU ecU _V QTTYdY_^Q\ VUQdebUc ceSX Qc `bQYcU $·oUxu y¸% $cUU
IUSdY_^ -(0%& Q^T c_VdU^Y^W `XbQcUc $·zv\U}\¸%(
;fU^ dX_eWX dXU ci^dQSdYS V_b]QdY_^ _V dXUcU eddUbQ^SUc gUbU TYVVUbU^d ½\±m± }\\ ³Wyx]p|wUpyx}´ px
JQR\U ,%& dXU `bQW]QdYS ]UQ^Y^W RUXY^T UQSX _V dXU] bU]QY^c dXU cQ]U( JXYc ]Qi `_cU SXQ\\U^WUc Y^
LK?c dXQd QbU bUaeYbUT d_ e^TUbcdQ^T Q fQbYUdi _V bUc`_^cUc dXQd SQ^ ]UQ^ dXU cQ]U dXY^W& Qc gU\\ Qc
e^TUbcdQ^TY^W Q^T Uf_[Y^W Q``b_`bYQdU deb^'dQ[Y^W gYdX dXU `QbdYSY`Q^d(
» ;hQ]`\Uc _V TYVVUbU^d bUc`_^cU SQdUW_bYUc `b_fYTUT Ri `QbdYSY`Q^dc















?^ _bTUb d_ `b_WbUcc RUi_^T cY^W\U cdQdU]U^dc'Q^T'bUc`_^cUc& LK?c ]ecd RU QR\U d_ TUQ\ gYdX ]e\dY`\U
Y^dUbQSdY_^c( ?^ Xe]Q^ S_]]e^YSQdY_^& Y^dUbQSdY_^c QbU _bWQ^YcUT Q^T ]UTYQdUT dXb_eWX dXU `b_SUcc
_V deb^'dQ[Y^W( 9ebY^W deb^'dQ[Y^W& _^U `Qbdi di`YSQ\\i c`UQ[c Qd Q dY]U Q^T Y^dUb\_Sed_bc S__`UbQdU Ri
Q\dUb^QdY^W dXU b_\U _V c`UQ[Ub Q^T \YcdU^Ub& Qc Q^T gXU^ Yd Yc TUU]UT Q``b_`bYQdU& gYdX dXU c`UQ[Ub
³Wyx|yvvpxm´ o\ Wyx\|}Upyx $IQS[c& Ud Q\(& +31.%( MXUbUQc Y^ `bQSdYSU& eddUbQ^SUc ]Qi QSdeQ\\i
_fUb\Q` d_ c_]U UhdU^d TebY^W Xe]Q^ S_^fUbcQdY_^& Yd Yc UfYTU^d dXQd dXU Y^dUbQSdY_^c RUdgUU^ dXU
TbYfUbc Q^T LYT XQfU S\UQb\i ]Qb[UT deb^c& gYdX `QbdYSY`Q^dc QSdYfU\i S_^db_\\Y^W deb^'dQ[Y^W TebY^W dXU
S_^fUbcQdY_^ gYdX Q ]Yh _V QSdYfU Q^T `QccYfU Q``b_QSXUc( JXYc fQbYUT RUdgUU^ `QbdYSY`Q^dc& Red Q\c_
gYdXY^ dXU dg_ Y^dUbQSdY_^c $Y(U( dXU dg_ TbYfUc% dXQd `QbdYSY`Q^dc XQT gYdX LYT& gYdX UfYTU^SU



































































dXU cUS_^T TbYfU%& dXU ]_bU QSdYfU Q^T S_^VYTU^d dXUi RUSQ]U( <_b UhQ]`\U& TebY^W dXU VYbcd
Y^dUbQSdY_^ RUdgUU^ LYT Q^T `QbdYSY`Q^d ,. $F,.%& LYT gQc dXU Y^YdYQd_b _V ^Ug deb^c Qd dQ\[ Q^T dXU
`bY]Qbi ^_]Y^Qd_b _V ^Ug d_`YSc( ?^ dXU cUS_^T& Q^T ceRcUaeU^d Y^dUbQSdY_^c& F,. dQ[Uc dXU Y^YdYQdYfU








6VdUb RUY^W QTfYcUT dXQd dXUi gY\\ RU \QdU V_b dXUYb ]UUdY^W& F,. bUaeUcdc VebdXUb Y^V_b]QdY_^ » ·)y 
vU\ pvv * V\«¸ » bQdXUb dXQ^ cY]`\i bUc`_^TY^W d_ 5p[´} cdQdU]U^d gYdX Q S_^VYb]QdY_^ _b TU^YQ\&
ceWWUcdY^W dXQd F,. Yc S_]V_bdQR\U dQ[Y^W dXU Y^YdYQdYfU gYdXY^ dXU S_^fUbcQdY_^( ?d Yc Q\c_ VebdXUb
UfYTU^SU dXQd dXUi RU\YUfU dXQd LYT Yc dUSX^YSQ\\i QR\U d_ `b_SUcc ceSX bUaeUcdc( 6c dXU Y^dUbQSdY_^
S_^dY^eUc& F,. QWQY^ dQ[Uc dXU Y^YdYQdYfU Ri Qc[Y^W LYT d_ S_^dQSd dXU _dXUb QddU^TUUc ½·$Ux y WUvv 
o\w zv\U}\«¸¾& Q^T Y^ dXU VY^Q\ \Y^U _V dXYc UhdbQSd& F,. `b_fYTUc R_dX Q S_^VYb]QdY_^ _V 5p[´} `bY_b
aeUcdY_^& Qc gU\\ Qc Q VebdXUb bUaeUcd _V dXUYb _g^(
3op} zU\|x y] [pUvym\ }mm\}} oU o\ zU|pWpzUx oU} [\\vyz\[ Ux x[\|}Ux[pxm y] 5p[´} 
SQ`QRY\YdYUc Q^T XQc ceRcUaeU^d\i ]_TYVYUT dXUYb \Q^WeQWU Q^T bUc`_^cUc( JXYc Yc \Y[U\i d_ RU RQcUT _^
dXUYb `bUfY_ec Y^dUbQSdY_^c gYdX LYT Q^T Yc dXec S_]`QbQR\U d_ Xe]Q^ Y^dUbQSdY_^c Y^ gXYSX Vb``ba!
ZebhaW! » Y(U( ]edeQ\ e^TUbcdQ^TY^W Q^T Qcce]`dY_^c RUdgUU^ Y^dUbQSdY_^ `Qbd^Ubc » Yc TUfU\_`UT
TebY^W dXU S_ebcU _V Q^ Y^dUbQSdY_^ $U(W( $8\Qb[& +330%%(







6\dX_eWX dXUcU cX_bd bUc`_^cUc cdY\\ `b_fYTU S_^VYb]QdY_^ dXQd UQSX `QbdYSY`Q^d XQc XUQbT Q^T
e^TUbcd__T LYT´} w\}}Um\& dXUi Q\c_ Y^TYSQdU dXQd UQSX `QbdYSY`Q^d g_e\T \Y[U LYT d_ S_^dY^eU d_



































































}Vs\W´® y| ·yzpW'cXYVd¸ $7b_g^ # Ne\U& +32-%& Y(U( ]_fU Vb_] _^U d_`YS $RUY^W \QdU V_b Q ]UUdY^W% d_
Q^_dXUb $U(W( Y^V_b]Y^W `QbdYSY`Q^dc QR_ed SebbU^d QVVQYbc%( ?d Yc Q\c_ `_ccYR\U dXQd& WYfU^ dXU S_^dU^d _V
dXU cdQdU]U^d& Y(U( `QbdYSY`Q^dc gUbU ^_d RbYUVUT bUWQbTY^W dXUYb QWU^TQ& dXUi gUbU TYc`\QiY^W Q`QdXi&
cQbSQc]& _b Xe]_eb d_gQbTc dXU ³x\}´(
6^ Q\dUb^QdYfU Uh`\Q^QdY_^ Yc dXQd `QbdYSY`Q^dc gUbU e^cebU X_g d_ bUc`_^T WYfU^ dXU ^_fU\di _V dXU
cYdeQdY_^ $Y(U( cY]e\QdUT TbYfY^W Q^T Q `b_d_di`U ^QdebQ\ \Q^WeQWU cicdU]%& `QbdYSe\Qb\i gXU^ dXUi
gUbU U^S_e^dUbY^W LYT TebY^W dXU VYbcd TbYfU( 6^ QTTYdY_^Q\ UhQ]`\U Yc cX_g^ Y^ UhSUb`d . RU\_g( >UbU&
F,* Q``UQbc d_ RU e^cebU X_g d_ bUc`_^T gXU^ LYT Qc[c& ·Pbh_W! lbh! _\^X! gb! gT_^! TUbhg! lbhe!
emsQpQqsq¢ F,* Qf_YTc `b_fYTY^W Q TYbUSd Q^cgUb d_ dXYc fQWeU Q^T Rb_QT aeUcdY_^ Q^T Y^cdUQT
bUc`_^Tc gYdX dXUYb _g^ aeUcdY_^ Y^ Q^ QddU]`d d_ S\QbYVi dXU cdQdU]U^d& dXUbURi `b_fYTY^W LYT gYdX
dXU _``_bde^Ydi d_ RU ]_bU c`USYVYS(
! O\W6!! Pbh_W!lbh!_\^X!gb!gT_^!TUbhg!lbhe!\agXeXfgf8! &0'!
! I.,6!! (cTeg\V\cTag!_ThZ[f(!>e``!j[Tg!TeX!lbh!g[\a^\aZ!bY!O\W8!
(%( .>@G$/E>JJBHHFJD# 1FHHBNO >JA 2BOFP>PFKJ
7QS['SXQ^^U\\Y^W bUV\USdc dXU VQSd dXQd dXUbU QbU dg_ SXQ^^U\c _V S_]]e^YSQdY_^ _`UbQdY^W
cY]e\dQ^U_ec\i TebY^W Q S_^fUbcQdY_^ » dXU `bUT_]Y^Q^d SXQ^^U\ dXb_eWX gXYSX dXU c`UQ[Ub TYbUSdc
`bY]Qbi c`UUSX V\_g& Q^T dXU cUS_^TQbi SXQ^^U\ $_b RQS[SXQ^^U\%& dXb_eWX gXYSX dXU \YcdU^Ub
`b_fYTUc Vbag\ahXef _b TffXff`Xagf& dXUbURi TUVY^Y^W dXUYb S_]`bUXU^cY_^ Q^T)_b Y^dUbUcd( IeSX
bUc`_^cUc QbU dXec bUSUYfUT Ri dXU SebbU^d c`UQ[Ub gYdX_ed XQfY^W d_ bU\Y^aeYcX dXUYb deb^ $N^WfU&
+31*%( 7QS['SXQ^^U\\Y^W Yc ecUT Qc Q gQi _V cX_gY^W Q c`UQ[Ub dXQd i_e QbU V_\\_gY^W gXQd dXUi QbU
cQiY^W Q^T e^TUbcdQ^T& _VdU^ dXb_eWX Y^dUbZUSdY_^c ceSX Qc& B!fXX& lXf& HD Q^T h[*[h[& Q\dX_eWX ]_bU
bUSU^d\i dXU dUb] XQc RUU^ Uh`Q^TUT d_ Y^S\eTU cU^dU^SU S_]`\UdY_^c& bUaeUcdc V_b S\QbYVYSQdY_^& RbYUV
cdQdU]U^dc& Q^T ^_^'fUbRQ\ bUc`_^cUc( <b_] Q LK? cicdU] TUcYW^ `Ubc`USdYfU& RQS['SXQ^^U\\Y^W
bUV\USdc dXU VQSd dXQd R_dX dXU `Ubc_^ gX_ XQc dXU deb^ Q^T XYc `Qbd^Ub ]Qi RU cY]e\dQ^U_ec\i
U^WQWUT Y^ R_dX c`UQ[Y^W Q^T \YcdU^Y^W& Q^T dXUbUV_bU bQYcUc dUSX^YSQ\ aeUcdY_^c QR_ed X_g d_ Y^YdYQdU
TYcSeccY_^c _b d_`YS'cXYVd(
JXUbU gQc S\UQb UfYTU^SU _V RQS['SXQ^^U\\Y^W TebY^W Y^dUbQSdY_^c gYdX LYT( <_b UhQ]`\U& Y^ UhSUb`dc ,
Q^T - $gXUbU LYT Yc dXU `bY]Qbi c`UQ[Ub%& `QbdYSY`Q^dc ecU cX_bd bUc`_^cUc » WT`a Q^T b[!WXTe » d_
S_^VYb] dXQd dXUi XQfU XUQbT gXQd XQc RUU^ cQYT Q^T e^TUbcdQ^T dXU cYW^YVYSQ^SU _V dXU cdQdU]U^d&
gYdX_ed QddU]`dY^W d_ S\QY] dXU b_\U _V c`UQ[Ub dXU]cU\fUc $MXYdU& +323%( K^TUbcdQ^TY^W gXU^
`U_`\U QbU ecY^W RQS[SXQ^^U\c bQdXUb dXQ^ QddU]`dY^W d_ dQ[U dXU V\__b Qd c`UQ[Y^W Yc \Y[U\i d_ RU Q
\Y^WeYcdYS SXQ\\U^WU TebY^W dXUcU di`Uc _V Y^dUbQSdY_^c(
JXUbU gQc Q\c_ UfYTU^SU _V XUcYdQdY_^ Vb_] c`UQ[Ubc( 9ebY^W S_^fUbcQdY_^& Q `QecU _b XUcYdQdY_^ Y^
c`UUSX Yc _VdU^ ]Qc[UT Ri Y\__Xe!jbeWf& gXYSX Qf_YT WYfY^W dXU Y]`bUccY_^ _V XQfY^W VY^YcXUT c`UQ[Y^W(
<Y\\Ubc QbU Q``QbU^d\i ]UQ^Y^W\Ucc g_bTc& `XbQcUc& _b c_e^Tc& ceSX Qc h`)!h[)!Xe)!T[)!_\^X)!b^Tl)!e\Z[g)
Q^T lbh!^abj& Q^T di`YSQ\\i XQfU ]Y^Y]Q\ \UhYSQ\ S_^dU^d& Red SQ^ `\Qi Q cdbQdUWYS& ci^dQSdYS b_\U Y^ Q^
e^V_\TY^W eddUbQ^SU $6]YbYTjU& Ud Q\(& ,*+*%( *x \W\|z ó® 0ñï }\} ·\|ww¸ y Uvvy wy|\ pw\ y 
S_^cYTUb dXU aeUcdY_^ `bUcU^dUT d_ dXU] Q^T TUSYTU e`_^ Q^ Q``b_`bYQdU bUc`_^cU( 6 cY]Y\Qb



































































! O\W6!! Pbh_W!lbh!_\^X!gb![XTe!g[X!aXjf![XTW_\aXf!be!fcbeg\aZ![XTW_\aXf8! &1'!
! I..6!! A```+!PXTg[Xe!c_XTfX8!
*x }pxm ³owww´® F,, TYc`\Qic S_^cSY_ec S_^cYTUbQdY_^ _V dXU _`dY_^c `b_fYTUT Ri LYT( DUfUbdXU\Ucc&
Yd Yc Y^dUbUcdY^W dXQd Y^ dXYc SQcU& dXYc e\dY]QdU\i bUce\dc Y^ Q bUaeUcd V_b Q dXYbT _`dY_^ » ³jXTg[Xe » ^_d
QSdeQ\\i _VVUbUT Ri LYT TebY^W dXU Y^YdYQ\ UhSXQ^WU( 6WQY^& dXYc Y^TYSQdUc dXQd F,, RU\YUfUc dXQd LYT Yc
SQ`QR\U _V `b_SUccY^W Q TYVVUbU^d bUaeUcd d_ dX_cU _VVUbUT(
(%) <>DQB 4>JDQ>DB
>e]Q^ c`UUSX Yc bQbU\i Q\gQic `bUSYcU Q^T SQ^ S_^dQY^ Q fQbYUT \UhYS_^ _V fQWeU \Q^WeQWU $LB%( LB Yc
TU\YRUbQdU\i Y]`bUSYcU \Q^WeQWU dXQd Yc ecUT d_ QSXYUfU Q gYTU bQ^WU _V R_dX Ve^SdY_^Q\ Q^T
Y^dUb`Ubc_^Q\ W_Q\c& _VdU^ cY]e\dQ^U_ec\i( JXU TUcSbY`dY_^ _V LB XQc _bYWY^c Y^ $oUxx\v´} }\wpxUv y|u 
$8XQ^^U\\& +33.%( 8XQ^^U\\ $+33.% TUcSbYRUc LB Qc `_ccUccY^W dXU V_\\_gY^W SXQbQSdUbYcdYSc4 Yd SQ^ RU
S_^dbQcdUT gYdX Q^_dXUb g_bT _b Uh`bUccY_^ gXYSX Q``UQbc d_ bU^TUb dXU cQ]U `b_`_cYdY_^& Q^T Yc
·z|zy}\v Ux[ xUVU}o\[v Um\¸± 5, yWW|} popx U p[\ U|p\ y] Wyx\}® pxWv[pxm o\ 
g_b[`\QSU $A_UcdUb& ,**1%& XUQ\dXSQbU $6T_\`Xc& Ud Q\(& ,**1%& Q^T Y^ dXU S\Qccb__] $H_g\Q^T& ,**1%&
Q^T Yd Yc `QbdYSe\Qb\i S_]]_^ Y^ c`UUSX ½$oUxx\vv® ðööó¯ $o\xm Ä /´+\\]\® ñïðó¾(
MXY\U dXUbU XQc RUU^ cYW^YVYSQ^d bUcUQbSX QddU^dY_^ TYbUSdUT d_ LB Y^ Xe]Q^ S_]]e^YSQdY_^ _fUb dXU
`Qcd dg_ TUSQTUc& dXUbU XQc RUU^ bU\QdYfU\i \Ydd\U \YdUbQdebU bUWQbTY^W LB Y^ >8?& iUd LB `bUcU^dc Q
`QbdYSe\Qb SXQ\\U^WU d_ TUcYW^Ubc _V ^QdebQ\ \Q^WeQWU cicdU]c( 6 ^_dQR\U VY^TY^W Yc dXQd dXUbU QbU
vpwppxm ]UWy|} }Wo U} o\ {Uvp y] U Wywz\|´} ³f_YSU´ dXQ^ SQ^ QVVUSd X_g LB Yc `UbSUYfUT Y^ >8?
$8\Qb[& Ud Q\(& ,*+.%( J_ ce``_bd QedXU^dYS ^QdebQ\ \Q^WeQWU UhSXQ^WU Y^ dXU SebbU^d cdeTi& LB gQc ecUT
Ri LYT Y^ c_]U cYdeQdY_^c& gYdX `QbdYSY`Q^dc _VdU^ U]`\_iY^W cY]Y\Qb \Q^WeQWU Y^ bUc`_^cU(
! O\W6!! H^Tl+!HcXa!VTe!cTe^!_bVTgXW!,+.!^\_b`XgeXf!Yeb`!WXfg\aTg\ba+!Bf!g[\f!TVVXcgTU_X8! &2'!
! I-26!! =b!lbh![TiX!T!V_bfXe!baX8!
?^ UhSUb`d 0& F+0 ecUc ³baX Qc Q fQWeU ^_e^( ?d ]Qi Q\c_ RU S_^cYTUbUT Q TUYSdYS bUVUbU^SU Y^ dXQd Yd
bUaeYbUc cXQbUT S_^dUhdeQ\ Y^V_b]QdY_^ d_ e^TUbcdQ^T dXU c`USYVYS _RZUSd dXQd ³_^U´ TUcSbYRUc $7b_g^
# Ne\U& +32-%( LQWeU ^_e^c ceRcdYdedU dXU Ve\\ TUcSbY`dY_^ _V Q ^_e^ gYdX Q S_^SYcU Q\dUb^QdYfU( Ji`YSQ\
UhQ]`\Uc Y^S\eTU g_bTc ceSX Qc g[\aZ& g[\aZT`l _b j[Tgf\g± 3o\ wU Uv}y V\ |\]\||\[ y U} ·m\x\|Uv¸ 
y| ·[ww xyx}¸ ½)Uvvp[U Ux[ )U}Ux® ñïðó¾® U} \vv U} ·zvUW\oyv[\|}¸ $8XQ^^U\\& +33.%( JXYc
`b_fYTUc c`UQ[Ubc gYdX dXU QRY\Ydi d_ RU UVVYSYU^d gYdX dXUYb \Q^WeQWU ecU& Q^T Qf_YT bU`UdYdY_^ _V dXU
Ve\\ ^_e^ bUVUbU^d TebY^W Q^ Y^dUbQSdY_^(
?^ dXU QR_fU UhQ]`\U& F+0 ceRcdYdedUc dXU Ve\\ ^_e^ VTe*cTe^ gYdX baX( JXYc UhdbQSd Y^TYSQdUc dXQd F+0
RU\YUfUc dXQd LYT gY\\ Y^dUb`bUd dXYc `QbdYSe\Qb fQWeU bUVUbU^SU ceSSUccVe\\i dXb_eWX Q^ e^TUbcdQ^TY^W
_V dXU S_^dUhd Q^T dXU `bUfY_ec bUVUbU^dc& UfU^ dX_eWX dXUbU Yc Q^_dXUb& ]_bU bUSU^d\i ecUT ^_e^4
WXfg\aTg\ba( 6^_dXUb UhQ]`\U $UhSUb`d 1% cX_gc LYT ecY^W dXU cQ]U fQWeU ^_e^& baX& gXYSX Yc dXU^



































































dXQ^ dXU fQWeU ^_e^ baX& TU]_^cdbQdY^W dXQd `QbdYSY`Q^dc QbU Q\c_ QR\U d_ XUQb Q^T e^TUbcdQ^T
Y^cdQ^SUc _V LB ecUT Ri LYT& Qc gU\\ Qc U]`\_i LB dXU]cU\fUc(
! O\W6!! ;I!YhX_!fgTg\ba!_bVTgXW!1-+/^`+!B!VTa!Y\aW!baX!aXTeXe)!Uhg!abg!;I+! &3'!
! I.,6!! QXT[)!c_XTfX!Y\aW!baX!aXTeXe+!
(%* 5FPFD>PFJD 8BMQBOPO
E^U _V dXU c_SYQ\ Ve^SdY_^c _V LB Yc d_ c_VdU^ Uh`bUccY_^c Q^T bUTeSU dXU Y]`bUccY_^ _V Q c`UQ[Ub
RUY^W d__ QedX_bYdQdYfU _b TYbUSd $CS8QbdXi # 8QbdUb& ,**0%( JXUbU QbU ]Q^i _fUb\Q`c RUdgUU^ LB Q^T
XUTWY^W » \UhYSQ\ YdU]c dXQd Q\dUb dXU dbedX S_^TYdY_^c _V Q cdQdU]Ux V U|pVpxm ·]px\}}¸ y p 
Q^T ]Q[Y^W Yd \Ucc `bUSYcU $BQ[_VV& +31-%( IeSX Q``b_QSXUc d_ S_^fUbcQdY_^ SQ^ XU\` d_ ]YdYWQdU dXU
eddUbQ^SUc Q c`UQ[Ub ]Q[Uc d_gQbTc Q \YcdU^Ub( 6 c`UQ[Ub SQ^ Q\c_ Qf_YT Y]`_cY^W dXU]cU\fUc _^ Q
\YcdU^Ub Ri ecY^W Y^dUbQSdY_^Q\ cdbQdUWYUc& ceSX Qc XUTWY^W( JXUcU \Y^WeYcdYS d__\c SQ^ XQfU VebdXUb
_fUb\Q` Y^d_ dXU S_^SU`d _V ^UWQdYfU `_\YdU^Ucc cdbQdUWYUc $7b_g^ # BUfY^c_^& +321%( JXUcU ]YdYWQdU
dXU Y]`_cYdY_^ Q c`UUu\| oU} yx o\ vp}\x\|´} }yWpUvv z|\}\x\[ }\v]'Y]QWU _b VQSU $=_VV]Q^& +3015
=_VV]Q^& ,**,%(





?^ dXYc UhQ]`\U& F+* ecUc dXU XUTWUT `XbQcU T!_\gg_X!U\g& px |\}zyx}\ y 5p[´} {\}pyx |\mU|[pxm w}pW 
SX_YSU( JXYc SQ^ Q\c_ RU cUU^ Qc Q VebdXUb ceRSQdUW_bi _V XUTWY^W bU]\||\[ y U} Ux ·U[U`d_b¸ $FbY^SU&
Ud Q\(& +32,%( JXYc \UhYSQ\ SX_YSU QddQSXUc fQWeU^Ucc d_ dXU bUaeUcd Q^T bUTeSUc dXU S\Qcc ]U]RUbcXY`
_V \YcdU^Y^W d_ ½y| ³oUpxm U vpv\ Vp y]´¾ JXU 9__bc( ?d Q\c_ cYW^YVYUc d_ LYT dXQd gXY\U F+* Yc cQdYcVYUT
gYdX \YcdU^Y^W d_ JXU 9__bc V_b ^_g& dXUi ]Qi SXQ^WU dXUYb _`Y^Y_^ _V dXU ]ecYS SX_YSU c__^( F+* Q\c_
`bUVQSUc dXUYb Q^cgUb gYdX kQsq"dJzQ gXYSX cYW^Q\c Q^ Y^S\ecY_^ _V LYT Y^d_ dXU SX_YSU& Q^T ^_d Zecd F+*
dXU]cU\fUc(
! O\W6!! H^Tl+!P[Tg!jbh_W!lbh!_\^X!`X!gb!fTl8! &5'!
! I-16!! Chfg!fTl!B!j\__!UX!1!`\ahgXf!_TgX+!9cb_bZ\Xf+!
FbY_b d_ UhSUb`d 3& LYT XQc ^_dYVYUT F+/ dXQd dXUi gY\\ RU \QdU V_b Q ]UUdY^W Q^T Qc[UT gXUdXUb dXUi
g_e\T \Y[U d_ \UQfU Q ]UccQWU d_ Y^V_b] dXU _dXUb QddU^TUUc $cUU JQR\U +%( F+/ ecUc dXU XUTWU g_bT



































































Ve^SdY_^c c_]UgXQd \Y[U Q `\a\`\fXe » Q \UhYSQ\ YdU] dXQd SQ^ bUTeSU dXU QccUbdYfU^Ucc _V Q^ eddUbQ^SU
Qc gU\\ Qc bUTeSU Ydc `UbSUYfUT TYVVYSe\di $8\Qb[& Ud Q\(& ,*+0%( >_gUfUb& F+/ ]YdYWQdUc dXU S_]`\UhYdi _V
dXUYb Y^dU^TUT bUc`_^cU d_ RU TU\YfUbUT d_ _dXUb ]UUdY^W QddU^TUUc& bQdXUb dXQ^ RUY^W S_^SUb^UT
gYdX dXU `UbSUYfUT TYVVYSe\di _V dXU eddUbQ^SU( >_gUfUb& F+/ Yc e^QgQbU dXQd LYT gY\\ bUS_bT dXQd
]UccQWU Q^T Q``QbU^d\i T_Uc ^_d Uh`USd Yd d_ T_ c_( JXU XUTWU Yc `UbXQ`c dQbWUdUT d_gQbTc R_dX
`_Y^dc5 Yd Q\c_ Y^TYSQdUc dXQd dXU dQc[ TYbUSdUT Qd LYT Yc Q ]Y^Y]Q\ _^U(
CYdYWQdY_^ ]Qi Q\c_ dQ[U dXU V_b] _V _dXUb `_\YdU^Ucc cdbQdUWYUc ceSX Qc cX_gY^W WbQdYdeTU $dXQ^[
y¾® Uzyvymp}pxm ½}y||¾® U\x[pxm y x\\[} Ux[ Ux} ½yv[ y vpu\ w\ y²¾ Q^T Qc[Y^W
`Ub]YccY_^ $wU *²¾ $7b_g^ # BUfY^c_^& +321%(
! O\W6!! FTl!B!VT__!lbh!Ul!lbhe!Y\efg!aT`X8! &-,'!
! I.,6!! QXf)!lbh!`Tl+!





?^ UhSUb`d +*& LYT ecUc Q `_\YdU bUaeUcd V_b `Ub]YccY_^ $BUUSX& ,*+.% Y^ Qc[Y^W F,* `Ub]YccY_^ gXUdXUb
dXUi SQ^ RU SQ\\UT Ri dXUYb VYbcd ^Q]U( F,* bUc`_^Tc Y^ [Y^T gYdX dXU ecU _V bU`UdYdY_^( ·8\}& y wU¸ 
Q\c_ Q^ UhQ]`\U _V ecY^W bU`UdYdY_^ » Q^ Y^dUWbQ\ `Qbd _V S_]]e^YSQdY_^& SbUQdYfYdi Q^T Y^dUb`Ubc_^Q\
bU\QdY_^cXY`c $8QbdUb& ,**.%( MXUdXUb bU`UdYdY_^ S_e\T RU Uh`\_YdUT Y^ c_]U ]Q^^Ub V_b V_cdUbY^W
Y^dUb`Ubc_^Q\ bU\QdY_^cXY`c Y^ dXUcU cUddY^Wc Yc e^S\UQb& Red Yd Yc S\UQb\i Q \Y^WeYcdYS d__\ dXQd `QbdYSY`Q^dc
gUbU gY\\Y^W d_ U]`\_i( ?^ UhSUb`dc ++ Q^T +,& R_dX `QbdYSY`Q^dc ]YdYWQdU dXUYb _g^ bUaeUcdc d_gQbTc
LYT( F,* _VVUbc Q^ Q`_\_Wi Qd dXU RUWY^^Y^W _V dXUYb eddUbQ^SU RUV_bU S_^dY^eY^W gYdX dXU bUaeUcd&
V_\\_gUT Ri Q^ Uh`\Q^QdY_^ _V gXi dXUi XQT d_ bU`UQd dXU]cU\fUc( F,, _VVUbc R_dX c_XTfX) Qd dXU
RUWY^^Y^W _V dXU eddUbQ^SU& Qc gU\\ Qc Q^ \Y!lbh!VTa Qd dXU U^T( JXYc Y^TYSQdUc dXQd F,, ]Qi Q^dYSY`QdU
dXQd LYT ]Qi ^_d RU QR\U d_ SQbbi _ed dXUYb bUaeUcd& Qc gU\\ Qc e^TUbcdQ^TY^W dXQd dXUbU ]Qi RU
vpwpUpyx} px o\ px\|]UW\´} WQ`QRY\YdYUc(
(%+ 7KHFPBJBOO >JA 7N>FOB
CYdYWQdY^W bUaeUcdc $TYcSeccUT Y^ IUSdY_^ -(.% QbU _^U Qc`USd Y^ dXU c`USdbe] _V `_\YdU^Ucc( FbUfY_ec
UhQ]`\Uc XQfU cX_g^ dXQd `QbdYSY`Q^dc QbU gY\\Y^W d_ U]`\_i ^UWQdYfU `_\YdU^Ucc cdbQdUWYUc Y^ dXUYb
S_]]e^YSQdY_^ gYdX LYT& ceSX Qc gXU^ dXUi ]YdYWQdU dXUYb bUaeUcdc( JXUbU QbU Q\c_ UhQ]`\Uc _V
`QbdYSY`Q^dc ecY^W `_cYdYfU `_\YdU^Ucc cdbQdUWYUc Y^ dXUYb Y^dUbQSdY_^c( JXUcU cdbQdUWYUc SQ^ RU ecUT d_
U[[|\}} Ux px\|vyWy|´} [\}p|\} Ux[ Ux}± &Uwzv\} y] o\}\ }|U\mp\} pxWv[\ Wywzv\w\xdY^W&
Z_[Y^W& Q^T cX_gY^W c_\YTQbYdi $7b_g^ # BUfY^c_^& +321%( JXUbU gUbU UhQ]`\Uc _V dXUcU d__ Y^ dXU





































































F,, _VVUbc `bQYcU d_ LYT V_b e^TUbdQ[Y^W Q^T ceSSUccVe\\i S_]`\UdY^W dXU dQc[ _V SXQ^WY^W dXU bQTY_
}Upyx± 3o\ zU|pWpzUx´} |x U Uvupxm wU Uv}y }pmxp] dXQd dXU YcceU _V cU\USdY^W Q bQTY_ cdQdY_^ Q^T
UcdQR\YcXY^W Q W__T S_^^USdY_^ XQc RUU^ bUc_\fUT Q^T dXUi QbU XQ``i d_ U^T dXYc `QbdYSe\Qb TYcSeccY_^
d_`YS& gXY\U ^_d Y^dU^TY^W d_ `b_fYTU `bQYcU cXe! fX( MXY\U dXU SX_YSU _V \Q^WeQWU ]Qi ^_d RU Q^
QddU]`d Qc ceSX d_ `bQYcU LYT& dXYc UhQ]`\U Y^TYSQdUc dXQd dXU \Y^WeYcdYS SX_YSUc ]QTU Ri `QbdYSY`Q^dc
Y^ dXUcU di`Uc _V Y^dUbQSdY_^c _fUb\Q` gYdX c_SYQ\ S_]]e^YSQdY_^ ^_b]c Qcc_SYQdUT gYdX Xe]Q^
S_^fUbcQdY_^( <_b TUcYW^Ubc _V LK? cicdU]c& dXYc ]Qi bU`bUcU^d Q SXQ\\U^WU Y^ e^TUbcdQ^TY^W dXU
`bQW]QdYS Ve^SdY_^ _V dXUcU eddUbQ^SUc& Q^T X_g RUcd d_ V_b]e\QdU Q``b_`bYQdU bUc`_^cUc d_ dXU](
) 0FO@QOOFKJ
JbQTYdY_^Q\\i& dXU ]QZ_bYdi _V dXU bUcUQbSX Q^T TUfU\_`]U^d QddU^dY_^ QVV_bTUT d_ Xe]Q^']QSXY^U
ypW\ }\| px\|]UW\} ½54*}¾ oU} V\\x ]yW}}\[ yx o\ Wywz\|´} UVpvp y [YcQccU]R\U& `b_SUcc Q^T
Y^dUb`bUd Yc_\QdUT cdQdU]U^dc ]QTU Ri dXU Xe]Q^ Y^dUb\_Sed_b( >_gUfUb& Qc Y^dUbVQSUc RUS_]U ]_bU
c_SYQ\\i cYdeQdUT& TUfU\_`Y^W XYWX'Ve^SdY_^Y^W& S_^fUbcQdY_^Q\ LK?c TU]Q^Tc ]_bU dXQ^ Zecd dXU
dUSX^YSQ\ SQ`QRY\Ydi d_ bUc`_^T d_ b_edY^U \Q^WeQWU cdQdU]U^dc( ?d Yc Q\c_ Y]`_bdQ^d d_ e^TUbcdQ^T dXU
b_\U dXQd dXU cicdU] `\Qic Q^T dXU c_SYQ\ S_^dUhd Y^ gXYSX Yd Yc cYdeQdUT » dXYc gY\\ Y^V\eU^SU dXU
\Q^WeQWU Q^T \Y^WeYcdYS SXQbQSdUbYcdYSc dXQd `U_`\U U]`\_i gXU^ QTTbUccY^W Q^T Y^dUbQSdY^W gYdX dXU
cicdU]& gXYSX Y^ deb^ cXQ`Uc dXU \Q^WeQWU Q^T \Y^WeYcdYS SXQbQSdUbYcdYSc dXQd dXU cicdU] cX_e\T QT_`d
Y^ bU`\i(
J_ Uh`\_bU dXYc& gU _RcUbfUT X_g `U_`\U Y^dUbQSdUT gYdX Q XYWX'Ve^SdY_^Y^W& S_^fUbcQdY_^Q\ Y^dUbVQSU
$bUQ\YcUT ecY^W MYjQbT'_V'Ej `b_d_di`Y^W%& Q^T Q^Q\icUT dXU \Q^WeQWU Q^T \Y^WeYcdYS RUXQfY_ebc dXQd
`U_`\U QT_`dUT( 7i Q``\iY^W S_^dU^d Q^Q\icYc d_ dXU dbQ^cSbYRUT Y^dUbQSdY_^c& dXU V_\\_gY^W cYh dXU]Uc
gUbU bUfUQ\UT& gXYSX TUVY^U dXU u\ U}z\W} y] zU|pWpzUx}´ vpxmp}pW V\oUpy|4
+( KXfcbafXf gUbU V_b]e\QdUT Qc S_^VYb]QdY_^c& cU]Y'S_]]YddUT Q^T `_\YdU `XbQcUc& ceWWUcdY^W
dXQd LK?c QbU bUaeYbUT d_ e^TUbcdQ^T Q fQbYUdi _V bUc`_^cUc dXQd SQ^ ]UQ^ dXU cQ]U dXY^W(
,( 9ebY^W dXU Y^dUbQSdY_^c& `QbdYSY`Q^dc QSdYfU\i S_^db_\\UT ghea*gT^\aZ TebY^W dXU S_^fUbcQdY_^&
gYdX Q ]Yh _V QSdYfU Q^T `QccYfU Q``b_QSXUc( IeSX RUXQfY_eb ^UUTc d_ bUS_W^YcUT Q^T
bUc`USdUT Ri Q LK? cicdU](
-( JXUbU gQc UfYTU^SU _V UTV^'V[TaaX__\aZ& Y\__Xef Q^T [Xf\gTg\ba TebY^W Y^dUbQSdY_^c gYdX LYT(
<b_] Q cicdU] TUcYW^ `Ubc`USdYfU& ceSX bUc`_^cUc ]ecd RU TYVVUbU^dYQdUT Vb_] _dXUb
eddUbQ^SUc(
.( OTZhX!_TaZhTZX gQc U]`\_iUT Ri R_dX `QbdYSY`Q^dc Q^T LYT TebY^W Y^dUbQSdY_^c( LB `bUcU^dc Q
zU|pWvU| WoUvv\xm\ y [\}pmx\|} y] xU|Uv vUxmUm\ }}\w} mp\x p} px\xpyxUv ³]px\}}´±
/( KXdhXfgf gUbU _VdU^ `\g\ZTgXW ecY^W XUTWY^W g_bTc Q^T Uh`bUccY_^c& ceSX Qc ]hfg Q^T T!_\gg_X!



































































0( JXUbU gUbU ^e]Ub_ec UhQ]`\Uc _V cb_\gXaXff Q^T ceT\fX TYbUSdUT d_gQbTc LYT( 6 LK? cicdU]
^UUTc d_ bUc`_^T Q``b_`bYQdU\i d_ ceSX S_]]U^dc(
JXU cYh dXU]Uc TU]_^cdbQdU Q S\UQb TU`QbdebU Vb_] bUWY]U^dUT ³}zyu\x px\|UWpyxc´& dbQTYdY_^Q\\i
Qcc_SYQdUT gYdX LK?c& gXYSX XQfU RUU^ \Y]YdUT d_ cdbYSd deb^c Qd c`UQ[Y^W Q^T \YcdU^Y^W ecY^W b_edY^U
cdQdU]U^dc $7ecSX]UYUb # A_``& ,*++%( ?^cdUQT& Y^dUbQSdY_^c gUbU SXQbQSdUbYcUT Ri dXU S_^dY^e_ec
UhSXQ^WU _V Y^V_b]QdY_^ » ecY^W Q fQbYUdi _V dUSX^YaeUc Q^T \Q^WeQWU » dXb_eWX gXYSX Xe]Q^ Q^T
³Wywz\|´ S_\\QR_bQdUT Y^ _bTUb d_ ]edeQ\\i S__bTY^QdU Q^T UcdQR\YcX cXQbUT RU\YUVc Q^T
e^TUbcdQ^TY^W ½p±\± ³xU|Uv [pUvym\´¾ $8\Qb[& +330%( FQbdYSY`QdY^W QSdYfU\i RUi_^T dXU ]UbU UhSXQ^WU
_V deb^c Yc Q `bUbUaeYcYdU V_b b_Recd Q^T UVVYSYU^d TYQ\_WeU RUdgUU^ Xe]Q^ `Qbd^Ubc( ?^TYfYTeQ\\i& dXU
_RcUbfUT RUXQfY_ebc `b_fYTU cdb_^W UfYTU^SU dXQd `U_`\U Uh`USd d_ Y^dUbQSd gYdX Q TYWYdQ\ TbYfY^W
QccYcdQ^d Y^ Q cY]Y\Qb ]Q^^Ub4 S_^cYTUbUT d_WUdXUb& dXU UfYTU^SU Yc XYWX\i S_]`U\\Y^W(
?d Yc Y]`_bdQ^d d_ bUS_W^YcU dXQd _dXUb \Y^WeYcdYS RUXQfY_ebc Q^T dUSX^YaeUc » dXQd T_ ^_d ^USUccQbY\i
VUQdebU gYdXY^ _eb dXU]Uc » ]Qi RU _RcUbfUT RUdgUU^ Xe]Q^ TYQ\_WeU `Qbd^Ubc( >_gUfUb& dXU
QRcU^SU _V ceSX RUXQfY_eb T_Uc ^_d TY]Y^YcX dXU cdbU^WdX _V _eb VY^TY^Wc( ?^cdUQT& Yd Yc ceWWUcdUT dXQd
Yd QSdeQ\\i TbQgc QddU^dY_^ d_ dXU `QbdYSe\Qb Qc`USdc _V Xe]Q^ c`UUSX $dXQd gUbU YTU^dYVYUT%& gXYSX SQ^
RU S_^cYTUbUT Qc ]_cd Q``\YSQR\U [|pxm ³xU|Uv vUxmUm\´ px\|UWpyx} gYdX Q TYWYdQ\ QWU^d Y^ dXU
S_^dUhd _V TbYfY^W(
<b_] Q TUcYW^ `Ubc`USdYfU& dXU VY^TY^Wc `bUcU^d Q ^e]RUb _V SXQ\\U^WUc( ?^TUUT& YV ecUbc Uh`USd d_
c`UQ[ gYdX Q TYWYdQ\ QccYcdQ^d Qc dXUi g_e\T Q^_dXUb Xe]Q^ RUY^W » Qc Q``UQbc d_ RU dXU SQcU Y^ Q
TbYfY^W S_^dUhd » dXU TYWYdQ\ QccYcdQ^d ]ecd bUc`_^T Y^ \Y[U( JXYc ceWWUcdc dXQd TYWYdQ\ QWU^dc cX_e\T
e^TUbcdQ^T Q^T UfU^ QT_`d dXU YTY_ci^SbQcYUc Q^T S_]`\UhYdYUc _V Xe]Q^ c`UUSX& ceSX Qc RQS['
SXQ^^U\\Y^W& VY\\Ubc& XUTWY^W g_bTc UdS(& YTU^dYVYUT XUbU(
<ebdXUb]_bU& TYWYdQ\ QccYcdQ^dc XQfU RUU^ dbQTYdY_^Q\\i TUcYW^UT gYdX \_g cdQdec » RQcUT _^ dXU
ceR_bTY^QdU b_\Uc dXQd dXUi `\Qi Q^T dXU g_b[ dXQd dXUi T_ » Q^T dXYc XQc RUU^ bUV\USdUT Ri dXU
\Q^WeQWU ecU `QddUb^c Q^T WU^TUb $>Q^^_^& ,*+0%( >_gUfUb& Yd Yc UfYTU^d Vb_] dXU SebbU^d
Y^fUcdYWQdY_^ dXQd `QbdYSY`Q^dc Q``QbU^d\i QVV_bTUT UaeQ\ c_SYQ\ cdQdec d_ LYT& SbUTYdY^W Yd gYdX XYWX'
\UfU\ S_W^YdYfU bUQc_^Y^W Q^T c_SYQ\ QgQbU^Ucc » Y^ Q TbYfY^W S_^dUhd& Qd \UQcd& \Q^WeQWU `QddUb^c Q^T
\Y^WeYcdYS RUXQfY_eb cX_e\T dXUbUV_bU bUV\USd dXYc ^Ug& U\UfQdUT cdQdec( JXYc SQ^ RU QSS_]`\YcXUT Ri
dXU cU\USdYfU U]`XQcYc _V c`USYVYS \Q^WeQWU dbQYdc Q^T \Q^WeQWU ecQWU `QddUb^c& U(W( U\Y]Y^QdY^W
WbQdeYd_ec ³?´'g_bTc Q^T U^XQ^SY^W dXU VbUaeU^Si _V XYWX'\UfU\ S_W^YdYfU'`b_SUccY^W g_bTc $ceSX Qc4
g[\a^& jbaWXe& UXVThfX UdS(% $>Q^^_^& ,*+05 FU^^URQ[Ub& ,*+,%(
?^ Q TbYfY^W S_^dUhd& X_gUfUb& dXUbU Yc Q^ QTTYdY_^Q\ bUaeYbU]U^d d_ U^cebU dXQd Y^dUbQSdY_^c T_ ^_d
TYcdbQSd TbYfUbc& Q^T dXQd ]UccQWUc QbU UVVYSYU^d Q^T UVVUSdYfU Y^ TU\YfUbY^W dXU Y^V_b]QdY_^ dXQd Yc
bUaeYbUT d_ ce``_bd dXU `bY]Qbi dQc[ _V TbYfY^W( 8_^cUaeU^d\i& dXUbU Yc Q\c_ Q ^UUT d_ ]Q^QWU dXU
dU^cY_^ RUdgUU^ TUcYW^Y^W V_b Q^ XaZTZ\aZ TYQ\_WeU $Y]`_bdQ^d V_b QSSU`dQ^SU _V dXU dUSX^_\_Wi%
Q^T TUcYW^Y^W V_b Q^ XYYXVg\iX TYQ\_WeU $Y]`_bdQ^d d_ ]Y^Y]YcU TYcdbQSdY_^ Y^ Q TbYfY^W S_^dUhd%(
K^TUbcdQ^TY^W dXU \Y^WeYcdYS U\U]U^dc bUfUQ\UT Y^ dXYc cdeTi& Q^T X_g dXUcU Q``\i Y^ TYVVUbU^d
cYdeQdY_^c& ]Qi QccYcd Y^ ]Q^QWY^W dXYc dU^cY_^( <_b UhQ]`\U& bUce\dc ceWWUcd dXQd TbYfUbc g_e\T Uh`USd
Q TYWYdQ\ TbYfY^W QccYcdQ^d d_ QSd Qc YV dXUi gUbU S_^fUbcY^W gYdX Q^_dXUb Xe]Q^ RUY^W( JXec& Q LK? dXQd
RUXQfUc Y^ dXYc ]Q^^Ub $U(W( edY\YcY^W dXU \Q^WeQWU `QddUb^c Q^T \Y^WeYcdYS RUXQfY_eb bUfUQ\UT XUbUY^%
Yc \Y[U\i d_ `b_]_dU XYWX QSSU`dQ^SU _V dXU X_cd dUSX^_\_Wi( >_gUfUb& Y^ SUbdQY^ cYdeQdY_^c $U(W( TebY^W
dXU `b_fYcY_^ _V ^QfYWQdY_^Q\ Y^cdbeSdY_^c%& c_]U _V dXU Qc`USdc XYWX\YWXdUT $U(W( dXU ecU _V fQWeU



































































QccYcdQ^d XQc dXU `_dU^dYQ\ d_ TYcdbQSd TbYfUbc Y^ cYdeQdY_^c _V XYWX g_b[\_QT $S_^WUcdUT ebRQ^
U^fYb_^]U^d& Y^S\U]U^d gUQdXUb UdS(%( JXUbUV_bU& e^TUbcdQ^TY^W gXYSX \Y^WeYcdYS U\U]U^dc d_ ecU
$Q^T gXYSX d_ Qf_YT% Y^ TYVVUbU^d cYdeQdY_^c Yc Y]`_bdQ^d( <ebdXUb Y^fUcdYWQdY_^c cX_e\T S_^cYTUb dXUcU
Y^ WbUQdUb TU`dX(
?d Yc Q\c_ g_bdX bUV\USdY^W _^ dXU MYjQbT'_V'Ej ]UdX_T_\_Wi ecUT TebY^W dXU cdeTi( JXYc XYWX\i ^_fU\
Q``b_QSX `b_fYTUT Q^ UhSU\\U^d `\QdV_b] d_ _RcUbfU Q^T S_]]U^d e`_^ dXU RUXQfY_eb _V TbYfUbc
U^WQWUT gYdX Q Ve\\i'Ve^SdY_^Q\& ^QdebQ\'\Q^WeQWU TYWYdQ\ TbYfY^W QccYcdQ^d( IeSX Y^fUcdYWQdY_^c QbU
`bUTYSQdUT _^ dXU gU\\'UcdQR\YcXUT cSX__\ _V dX_eWXd dXQd U]`YbYSQ\ _RcUbfQdY_^ Yc dXU RUcd gQi d_
Uh`\_bU cicdU]c V_b gXYSX ^_ S_]`\UdU T!ce\be\ ]_TU\ UhYcdc( 6 `QbdYSe\Qb QTfQ^dQWU $Y^ dXU SebbU^d
S_^dUhd% Yc dXQd eddUbQ^SUc Q^T Y^dUbQSdY_^c dXQd VU\\ _edcYTU _V dXU gU\\'TUVY^UT T_]QY^c _V SebbU^d
dQ\[Y^W dUSX^_\_Wi S_e\T RU cQdYcVQSd_bY\i TUQ\d gYdX& ]UQ^Y^W dXQd S\Y^YSQ\ _ed'_V'T_]QY^ bUc`_^cUc&
}Wo U}® ·}y||± * [yx´ x[\|}Ux[¸® y| wy|\ xy\v Uv\|xUp\} $6]UYhQ& Ud Q\(& ,*+.%& S_e\T RU
Qf_YTUT » dXYc bUaeYbUc Q XYWX\i'}upvv\[ ³pU|[´± ?^ QTTYdY_^& WYfU^ dXU S_]`\UhYdYUc _V Xe]Q^ c`UUSX&
Yd Yc VUQcYR\U dXQd _dXUb VQSd_bc& ceSX Qc ceRd\U `QbQ\Y^WecYdYS SeUc XYdXUbd_ iUd d_ RU e^S_fUbUT& _b dXU
\|\w\ z|y]pWp\xW y] o\ ³U|p]pWpUv px\vvpm\xW\´ ½p±\± p Wyv[ xy V\ ]yyv\[¾® S_e\T bUfUQ\ d_
`QbdYSY`Q^dc dXQd dXU cicdU] gQc QSdeQ\\i U]R_TYUT Ri Q^_dXUb Xe]Q^( J_ S_]RQd dXUcU `_dU^dYQ\
S_^SUb^c& _eb gYjQbT& FQR\_& XQT bUSUYfUT UhdU^cYfU dbQY^Y^W Q^T Uh`UbYU^SU Y^ TU\YfUbY^W XYWX'
Ve^SdY_^Y^W 6? bUc`_^cUc `bY_b d_ U]R_TiY^W dXU TYWYdQ\ QccYcdQ^d& Q^T XQT Q\c_ S_^TeSdUT cUfUbQ\
cY]Y\Qb bUcUQbSX cdeTYUc `bUfY_ec\i( MU gUbU Q\c_ SQbUVe\ d_ e`X_\T dXU ]YcTYbUSdY_^ dXb_eWX_ed dXU
cdeTi ½\±m± \x}|pxm oU o\ \Woxyvym }\[ y WywwxpWU\ V\\\x ³6pU|[´ Ux[ zU|pWpzUx U} 
b_Recd Q^T Q``UQbUT ³Uo\xpW´%( ?^TUUT& Q\dX_eWX Q^UST_dQ\& Yd Yc g_bdX ^_dY^W dXQd Q\\ `QbdYSY`Q^dc
Uh`bUccUT WU^eY^U ceb`bYcU gXU^ dXUi gUbU Y^V_b]UT dXQd dXUi XQT RUU^ Y^dUbQSdY^W gYdX Q^_dXUb
Xe]Q^'RUY^W bQdXUb dXQ^ dXU dUSX^_\_Wi Qc TUcSbYRUT& V_\\_gY^W S_]`\UdY_^ _V dXU cdeTi(
Fb_fYTUT dXU Q``b_QSX Yc gU\\']Q^QWUT& MYjQbT'_V'Ej ]UdX_T_\_Wi Yc dXUbUV_bU SQ`QR\U _V `b_fYTY^W
Q ]_bU US_\_WYSQ\\i fQ\YT cdQdU]U^d dXQ^ _dXUb Y^fUcdYWQdY_^c pxy ³xy\v´ \Woxyvym® gXYSX ]Qi
Y^cdUQT bU\i e`_^ Yc_\QdUT Uh`_cebU _b cU\V'bU`_bdUT& ceRZUSdYfU bQdY^W cSQ\Uc d_ U\YSYd bUce\dc( <_b dXU
SebbU^d bUcUQbSX& S_^S\ecY_^c SQ^ dXUbUV_bU RU TbQg^ gYdX S_^VYTU^SU bUWQbTY^W dXU \Y[U\i gQic dXQd
TbYfUbc gY\\ Y^dUbQSd gYdX Q VedebU ^QdebQ\ \Q^WeQWU cicdU]& Q^T dXUcU SQ^ RU ecUT d_ bU\YQR\i Y^V_b]
dXU TUcYW^ Q^T TUfU\_`]U^d _V ceSX cicdU]c( JXYc Q``b_QSX Yc dXUbUV_bU _V bU\UfQ^SU d_ _dXUb
bUcUQbSXUbc g_b[Y^W Y^ dXU VYU\T _V f_YSU Y^dUbQSdY_^ Q^T dXU cdeTi Yc Q\c_ \Y[U\i d_ RU _V Y^dUbUcd d_ dXU
\QbWUb ³ecUb Uh`UbYU^SU´ ½47¾ S_]]e^Ydi(
6c Q VY^Q\ ^_dU& Yd Yc g_bdX XYWX\YWXdY^W dXQd dXU SebbU^d Y^fUcdYWQdY_^& Ri TUcYW^& QY]UT d_ Uh`\_bU
\Q^WeQWU ecU TebY^W Y^dUbQSdY_^c& Q^T dXU dbQ^cSbY`dY_^ S_^fU^dY_^c gUbU WeYTUT Ri dXYc QY]( 6 ]_bU
TUdQY\UT bUS_bT& edY\YcY^W cdbYSdUb 86 dUSX^YaeUc& ]Qi XQfU bUfUQ\UT _dXUb \Y^WeYcdYS RUXQfY_ebc& ceSX
Qc `QbdYSY`Q^dc S_^cSY_ec\i QTZecdY^W dXU `QSU _b SQTU^SU _V dXUYb c`UUSX _b TU\YfUbY^W dXUYb
\|UxW\} px U wy|\ ³x\|Uv´ yx\ ½\±m± d_ Qf_YT Q cdb_^W QSSU^d%( E^ VYbcd W\Q^SU& Yd Q``UQbc
Y]`_ccYR\U d_ S_]]U^d _^ ceSX RUXQfY_eb Vb_] dXU TQdQ Qc `bUcU^dUT( DUfUbdXU\Ucc& dbQ^cSbY`dY_^c
gUbU ]QTU gYdX dXU ce``_bd _V fYTU_ bUS_bTY^Wc Q^T dbQ^cSbYRUbc gUbU c`USYVYSQ\\i Qc[UT d_ bUS_bT
Q^i QTTYdY_^Q\& ^_dUg_bdXi RUXQfY_ebc _b bUc`_^cUc $U(W( UhSUb`d . Y^TYSQdUc dXQd F,* ³\QeWXUT´%( ?d Yc
dXUbUV_bU \Y[U\i dXQd Q^i cYW^YVYSQ^d SXQ^WUc Y^ zU|pWpzUx}´ V\oUpy| ½}z\Uupxm }vyv® x\|Uvp}pxm 
dXUYb d_^U% g_e\T XQfU RUU^ XYWX\YWXdUT& XQT dXUi _SSebbUT( C_bU_fUb& _^U g_e\T Uh`USd Q^i ceSX
RUXQfY_ebQ\ QTQ`dY_^c d_ Q\c_ Y^V\eU^SU dXU \Q^WeQWU Q^T \Y^WeYcdYS S_^cdbeSdc ecUT( JXUbUV_bU& Vb_]



































































bU]QY^ S_^VYTU^d dXQd zU|pWpzUx} V\oU\[ px U ³xy|wUv´® e^QVVUSdUT ]Q^^Ub gXU^ S_^fUbcY^W gYdX
LYT5 ]_bU_fUb& dXUi c`_[U Qc YV c`UQ[Y^W d_ Q^_dXUb Xe]Q^'RUY^W(
* /KJ@HQOFKJO >JA 1QPQNB =KNG
JXU gQi dXQd Xe]Q^c Y^dUbQSd gYdX S_]`edUbc » Q^T dXU b_\U dXQd dXUi `\Qi Y^ UfUbiTQi \YVU » Yc
Ve^TQ]U^dQ\\i SXQ^WY^W( ?^ `QbdYSe\Qb& dXU SebbU^d bUcUQbSX ceWWUcdc dXQd `U_`\U QbU `bU`QbUT d_
QVV_bT UaeQ\ c_SYQ\ cdQdec d_ Q TYWYdQ\ QccYcdQ^d Y^ Q TbYfY^W S_^dUhd Q^T Y^dUbQSd po p ½y| ³opw´«¾ Qc YV
S_^fUbcY^W gYdX Q^_dXUb Xe]Q^( ?V gU QbU dXUbUV_bU d_ Y]QWY^U Q TYWYdQ\ QccYcdQ^d Qc Q Xe]Q^
Y^dUb\_Sed_b » Qc cUU]c d_ RU dXU TUcYbU » QbdYVYSYQ\ Y^dU\\YWU^SUc ]ecd RUS_]U ]_bU S_W^YdYfU Q^T
c_SYQ\ Y^ dXU g_b[ dXUi T_ Q^T dXU gQi dXQd dXUi Y^dUbQSd( JXU SebbU^d cdeTi XQc bUfUQ\UT Q ^e]RUb _V
[Ui QbUQc _V \Q^WeQWU ecQWU dXQd SQ^ QccYcd Y^ QSS_]`\YcXY^W dXYc W_Q\ Y^ Q TbYfY^W S_^dUhd& Red VebdXUb
g_b[ Yc ^UUTUT( ?^ `QbdYSe\Qb& VedebU Y^fUcdYWQdY_^c cX_e\T S_^cYTUb X_g d_ ]Q^QWU dXU dU^cY_^
RUdgUU^ TUcYW^Y^W V_b Q^ XaZTZ\aZ TYQ\_WeU » px vpx\ po z\yzv\´} ³}yWpUv´ Uh`USdQdY_^c& Q^T
dXUbUV_bU Y]`_bdQ^d V_b dXU QSSU`dQ^SU _V ^QdebQ\ \Q^WeQWU Y^dUbVQSUc Y^ fUXYS\Uc » Q^T TUcYW^Y^W V_b
Q^ XYYXVg\iX TYQ\_WeU& WYfU^ dXU _dXUb TU]Q^Tc Q\bUQTi `\QSUT _^ TbYfUbc(
+ -@GJKSHBADBIBJPO
JXU bUcUQbSX gQc S_^TeSdUT Y^ S_\\QR_bQdY_^ gYdX @QWeQb BQ^T H_fUb HUcUQbSX Q^T dXU QedX_bc
WbQdUVe\\i QS[^_g\UTWU dXUYb ce``_bd( MU g_e\T Q\c_ \Y[U d_ dXQ^[ LYS[Y 6^db_Rec& 6icU ;bU^& =U_bWU
7eb^Udd Q^T _eb gYjQbT& FQR\_ HQiR_e\T& gYdX_ed gX_] dXU bUcUQbSX g_e\T ^_d XQfU RUU^ `_ccYR\U(
FQbdYSe\Qb dXQ^[c Q\c_ W_ d_ \Y^WeYcdYS \_dXQbY_c& BUYWX 8\Qb[ Q^T 6^^YU GeQ^Td& gX_cU Y^cYWXd Q^T
Q^Q\icYc ]QTU dXYc `Q`Ub `_ccYR\U(
, 8BCBNBJ@BO
6T_\`Xc& I(& 6d[Y^c& I( # >QbfUi& A(& ,**1( 8QeWXd RUdgUU^ `b_VUccY_^Q\ bUaeYbU]U^dc Q^T
Y^dUb`Ubc_^Q\ ^UUTc4 LQWeU \Q^WeQWU Y^ XUQ\dXSQbU S_^dUhdc( ?^4 OTZhX!_TaZhTZX!Xkc_beXW+!c(\(4c(^(& ``(
0,'12(
6]UYhQ& 9(& 8_XUeb& B(& <YQ\X_& F( # GeQbUc]Q& F(& ,*+.( Eh^X)! B!T`!lbhe!YTg[Xe6!WXT_\aZ!j\g[!bhg*bY*
Wb`T\a!eXdhXfgf!Ul!hf\aZ!`bi\Xf!fhUg\g_Xf+!c(\(& I`bY^WUb ?^dUb^QdY_^Q\ FeR\YcXY^W& ``( +-',+(
6]YbYTjU& D(& 9QfYc& 7( # CQS\QWQ^& C(& ,*+*( ?\__Xef)! cThfXf! TaW! c_TVX[b_WXef+! c(\(4@_X^ 7U^ZQ]Y^c
FeR\YcXY^W(
7QbdXUc& H(& +311( B`TZX)!Fhf\V)!MXkg+!DUg N_b[4 >Y\\ # MQ^W(
7Qbs^& 6( # =bUU^& F(& ,**0( LTYXgl!TaW!hfTU\_\gl!bY!fcXXV[!\agXeYTVXf!Ybe!\a*iX[\V_X!gTf^f!j[\_X!We\i\aZ6!
9!Ue\XY!_\gXeTgheX!eXi\Xj)!c(\(4 c(^(
7U\\UWQbTQ& @(& ,*+.( I`_[U^ \Q^WeQWU e^TUbcdQ^TY^W V_b ^QdebQ\ Y^dUbQSdY_^4 JXU cYbY Uh`UbYU^SU(
GTgheT_!BagXeTVg\ba!j\g[!KbUbgf)!DabjUbgf!TaW!L`Tegc[baXf)!``( -'+.(



































































7b_g^& F( # BUfY^c_^& I( 8(& +321( Ib_\gXaXff6! Lb`X! ha\iXefT_f! \a! _TaZhTZX! hfTZX+! c(\(48Q]RbYTWU
K^YfUbcYdi FbUcc(
7ecSX]UYUb& >( # A_``& I(& ,*++( MbjTeWf! VbaiXefTg\baT_! TZXagf! g[Tg! TggXaW! gb! TaW! TWTcg! gb!
Vb``ha\VTg\iX!hfXe!YXXWUTV^+!c(\(& I`bY^WUb 7Ub\Y^ >UYTU\RUbW& ``( +03'+2,(
8QbdUb& H(& ,**.( ETaZhTZX!TaW!<eXTg\i\gl6!M[X!9eg!bY!<b``ba!MT_^++!c(\(4H_ed\UTWU(
8XQ^^U\\& @(& +33.( OTZhX!ETaZhTZX+!c(\(4c(^(
$o\xm® 6± Ä /´+\\]\® "±® ñïðó± OTZhXaXff+!<bechf!IeTZ`Tg\Vf6!9!ATaWUbb^+!c(\(4c(^(
8XY_^& C(& +333( M[X!Ob\VX!\a!<\aX`T+!c(\(48_\e]RYQ K^YfUbcYdi FbUcc(
8\Qb[& >( >(& +330( Nf\aZ!ETaZhTZX+!c(\(48Q]RbYTWU K^YfUbcYdi FbUcc(
8\Qb[& B( C( >( Ud Q\(& ,*+.( IbgXag\T_!bY! \`ceXV\f\ba6!Xkc_be\aZ!iTZhX! _TaZhTZX! \a!TZXag! \afgehVgbef+!
Jce[eRQ& @Q`Q^& 68C(
8\Qb[& B(& EVU]Y\U& 6(& 6T_\`Xc& I( # H_TTU^& J(& ,*+0( 6 Ce\dY]_TQ\ 6``b_QSX d_ 6ccUccY^W KcUb
;h`UbYU^SUc gYdX 6WU^d >U\`Ubc( 9<F!MeTafTVg\baf!ba!BagXeTVg\iX!BagX__\ZXag!LlfgX`f!&M\\L'+
9QX\RrS[& D(& @t^cc_^& 6( # 6XbU^RUbW(& B(& +33-( P\mTeW*bY*Hm!LghW\Xf!*!P[l!TaW!Abj+!c(\(& c(^(& ``(
+3-',**(
=_VV]Q^& ;(& +301( BagXeTVg\ba!K\ghT_6!>ffTlf!ba!?TVX*gb*?TVX!;X[Ti\be+!c(\(46^SX_b 7__[c(
=_VV]Q^& ;(& ,**,( M[X!ceXfXagTg\ba!bY!fX_Y!\a!XiXelWTl!_\YX!&-515'+!DN4 =QbTU^ 8Ydi(
>Q^^_^& 8(& ,*+0( =U^TUb Q^T cdQdec Y^ f_YSU ecUb Y^dUbVQSUc( \agXeTVg\baf)!,-$-%& ``( -.'-1(
@UVVUbc_^& =(& ,**.( =\_ccQbi _V dbQ^cSbY`d ci]R_\c gYdX Q^ Y^db_TeSdY_^( IeTZ`Tg\Vf!TaW!;XlbaW!GXj!
LXe\Xf)!L_\e]U +,/& ``( +-'-.(
AU\\Ui& @(& +32.( 6^ YdUbQdYfU TUcYW^ ]UdX_T_\_Wi V_b ecUb'VbYU^T\i ^QdebQ\ \Q^WeQWU _VVYSU Y^V_b]QdY_^
Q``\YSQdY_^c( MeTafTVg\baf!ba!BaYbe`Tg\ba!LlfgX`f!&MHBL')!,$+%& ``( ,0'.+(
+y\}\|® "±® ñïïõ± "Vy \v\ oy}Ux[ y| }y´° 5Um\x\}} px .y|o "w\|pWUx Ux[ 4+ y]]pW\}± *x° 
OTZhX!_TaZhTZX!Xkc_beXW+!c(\(4c(^(& ``( .*'0+(
BQ[_VV& =(& +31-( >UTWUc4 6 cdeTi Y^ ]UQ^Y^W SbYdUbYQ Q^T dXU \_WYS _V Vejji S_^SU`dc( CbheaT_! bY!
c[\_bfbc[\VT_!_bZ\V)!L_\e]U ,& ``( ./2'/*2(
,U|m\® %± Ä #|x\® (±® ñïðò± %|p\|}´ z|\]\|\xW\} Ux[ \wypyxUv |\}zyx}Uc d_ cQdU\\YdU ^QfYWQdY_^
f_YSUc( BagXeaTg\baT_!CbheaT_!bY!OX[\V_X!Gb\fX!TaW!O\UeTg\ba)!3$+',%& ``( ,2'.0(
BQbWU& 9( # 7eb^Udd& =(& ,*+.( JXU UVVUSd _V TYVVUbU^d ^QfYWQdY_^ f_YSUc _^ dbecd Q^T QddU^dY_^ gXY\U
ecY^W Y^'fUXYS\U ^QfYWQdY_^ cicdU]c( CbheaT_!bY!fTYXgl!eXfXTeV[)!L_\e]U .3& `( 03(
BUUSX& =(& ,*+.( M[X!ceTZ`Tg\Vf!bY!cb_\gXaXff+!KI64 EhV_bT K^YfUbcYdi FbUcc(
CS8QbdXi& C( # 8QbdUb& H(& ,**0( Tf!i\f\U_X!cTggXeaf!bY! \agXeTVg\ba+!>kc_beTg\baf!\a!Vbechf! _\aZh\fg\Vf+!
c(\(4c(^(




































































DQcc& 8( # 7bQfU& I(& ,**/( P\eXW!Ybe!fcXXV[6!Abj!ib\VX!TVg\iTgXf!TaW!TWiTaVXf!g[X![h`Ta*Vb`chgXe!
eX_Tg\baf[\c+!8Q]RbYTWU4 C?J `bUcc(
DQcc& 8( Ud Q\(& ,**/( B`cebi\aZ!Thgb`bg\iX!fTYXgl!Ul!cT\e\aZ!We\iXe!X`bg\ba!TaW!VTe!ib\VX!X`bg\ba+!c(\(&
68C& ``( +31-'+310(
FU^^URQ[Ub& @(& ,*+,( M[X! LXVeXg! E\YX! bY! Iebabhaf6!P[Tg!Hhe!PbeWf! LTl!9Ubhg!Nf+! c(\(47\__]cRebi
FbUcc(
FbY^SU& ;(& <bQTUb& @( # 7_c[& 8(& +32,( E^ XUTWY^W Y^ `XicYSYQ^' `XicYSYQ^ TYcS_ebcU( E\aZh\fg\Vf!TaW!g[X!
IebYXff\baf)!L_\e]U 2& ``( 2-'31(
1yvUx[® 3±® ñïïõ± 6\vv wUV\ xy \UWv® V p´} U|yx[ ]p] VU}pWUvv«´° 5Um\ vUxmUm\ px 
]QdXU]QdYSc S\Qccb__]c( ?^4 OTZhX!_TaZhTZX!Xkc_beXW+!c(\(4c(^(& ``( 13'30(
IQS[c& >(& ISXUW\_VV& ;( # @UVVUbc_^& =(& +31.( 6 cY]`\Ucd cicdU]QdYSc V_b dXU _bWQ^YjQdY_^ _V deb^'dQ[Y^W
V_b S_^fUbcQdY_^( ?^4 _TaZhTZX+!c(\(4c(^(& ``( 030'1-/(
IdbQiUb& 9( Ud Q\(& ,*+.( CUQcebY^W S_W^YdYfU TYcdbQSdY_^ Y^ dXU Qed_]_RY\U ??4 6ccUccY^W Y^'fUXYS\U
f_YSU'RQcUT Y^dUbQSdYfU dUSX^_\_WYUc( 9VV\WXag!9aT_lf\f!$!IeXiXag\ba)!L_\e]U -1,& `( -13(
MXYdU& I(& +323( 7QS[SXQ^^U\c QSb_cc Se\debUc4 6 cdeTi _V 6]UbYSQ^c Q^T @Q`Q^UcU( ETaZhTZX! \a!
fbV\Xgl)!+2$*+%& ``( /3'10(
MY\[Y^c_^& I(& ,*++( 6^Q\icY^W V_Sec Wb_e` TQdQ( ?^4 9( IY\fUb]Q^& UT( JhT_\gTg\iX! eXfXTeV[! &/eW!XW+'+!
c(\(4IQWU& ``( +02'+2.(
N^WfU& L(& +31*( Ha!ZXgg\aZ!T!jbeW!\a!XWZXj\fX+!c(\(& c(^(& ``( /01'/12(
Fi
gu
re
1
C
lic
k
he
re
to
do
w
nl
oa
d
hi
gh
re
so
lu
tio
n
im
ag
e
